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1.0 iNTRODUCTION 

1.1 HASP Applicability 

This site-specific Health and Safety Plan (HASP) has been developed by ENSR Corporation (ENSR). 
It establishes the health and safety procedures to minimize any potential risk to ENSR and 
subcontractors hired by ENSR involved with the implementation of the Interim Measures at the 
Hartford Area Hydrocarbon Plume Site (the Site) located in Hartford, Illinois. These tasks are being 
performed as part of an overall interim measures designed to mitigate potentially unsafe conditions in 
buildings and residences due to the presence of petroleum hydrocarbons in soil and groundwater 
underlying the Village of Hartford, Illinois. 

ENSR is performing this work on behalf of the Hartford Working Group (under contract to Atlantic 
Richfield Company). Representatives of Atlantic Richfield Company, Premcor Refining Group, and 
Shell Oil Product US have organized to form the Hartford Working Group (HWG). Implementation of 
the proposed interim measures is a voluntary effort by the HWG in cooperation with the U.S. 
Environmental Protection Agency (U.S. EPA) and the Illinois Environmental Protection Agency (IEPA), 
and Illinois Department of Public Health (IDPH). 

The provisions of this plan apply to all ENSR personnel and ENSR subcontractor personnel who ma~ 
potentially be exposed to safety and/or health hazards related to activities described in Section 3.0 o' 
this document. Current subcontractors to ENSR include: 

• GRP Mechanical (foundation sealing and ventilation system installation) 
• MRK Environmental Exploration (Drilling services) 

This HASP only pertains to the tasks listed in Section 3.0. A task specific HASP or addenda to thi 
HASP will be developed at a later date for any other subsequent investigative/remedial activities. 

This HASP has been written to comply with the requirements of the Occupational Safety and Healt 
Administration (OSHA) Hazardous Waste Operations and Emergency Response Standard (29 CF' 
191 0.120). All activities covered by this HASP must be conducted in complete compliance with th 
HASP and with all applicable federal, state, and local health and safety regulations. Additionally, < 
ENSR personnel and contractors to ENSR are expected to abide by BP's Getting HSE Right Progra• 
and to follow BP's Eight Golden Rules of Safetv (see Attachment Al. Personnel covered by this HAS 
who cannot or will not comply will be excluded from site activities. 

This plan will be distributed to each employee involved with the implementation of the inter 
measures, as defined in Section 3.0 of this HASP. A copy of this HASP will also be provided to 
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contractors hired by ENSR to perform work on this program. Each employee must sign a copy of the 
attached health and safety plan sign-of! sheet (see Attachment B). 

1.2 Organization/Responsibilities 

The implementation of health and safety for this program will be the shared responsibility of the ENSR 
Project Manager (PM), the ENSR Regional Health and Safety Manager (RHSM), the ENSR Project Site 
Safety Officer (SSO), other ENSR staff and contractors hired by ENSR. All parties are expected to work 
in concert with each other to achieve the project goals of no accidents, no harm to people and no 
damage to the environment. 

1.2.1 ENSR Project Manager 

The ENSR PM (Ralph Feeney) is the individual who has the primary responsibility for ensuring the 
overall health and safety of this project. The PM therefore has the primary responsibility for ensurin( 
the implementation of the requirements of this HASP. Some of the PM's specific responsibilitie~ 
include: 

• Providing the RHSM with updated information regarding environmental conditions at the projec 
location and the project scope of work; 

• Providing adequate authority and resources to the on-site SSO to allow for the successfl 
implementation of all necessary safety procedures; 

• Supporting the decisions made by the SSO and RHSM; 

• Maintaining regular communications with the SSO and, if necessary, the RHSM; 

• Coordinating resident access issues and resident concerns/complaints with the public relatior 
firm, PM & Associates, hired by the Hartford Working Group to assist them with tr 
implementation of this program; 

• Ensuring that the selected contractor(s) has completed and passed ENSR's Contractor Safe 
Evaluation Process; 

• Providing all ENSR subcontractors working at this project location with a copy of BP's Gettir 
HSE Right Program and BP's Eight Golden Rules of Safetv; and, 

• Coordinating the activities of all subcontractors and ensuring that they are aware of the pertine 
health and safety requirements for this project. 
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1.2.2 ENSR Regional Health and Safety Manager (RHSM) ~ 

The ENSR RHSM (Kathleen Harvey) is the individual responsible for the preparation, interpretation 
and modification of this HASP. Modifications to this HASP which may result in less stringent 
precautions cannot be undertaken by the PM or the SSO without the approval of the RHSM. Specific 
duties of the RHSM include: 

• Writing, approving and amending the HASP for this project; 

• Advising the PM and SSO on matters relating to health and safety on this project; 

• Recommending appropriate personal protective equipment (PPE) and air monitoring 
instrumentation to protect personnel from potential site hazards; 

• Conducting accident investigations; and, 

• Maintaining regular contact with the PM and SSO to evaluate project conditions and new 
information which might require modifications to the HASP. 

1.2.3 ENSR Site Safety Officer (SSO) 

The ENSR SSO, appointed by the PM, will be on-site during all the activities covered by this HASP 
Due to the many tasks associated with this overall program, a different SSO may be assigned to eact 
major phase of work or distinct set of tasks. As an example, one SSO may be appointed to the drillin! 
operations, one for the laboratory work and air monitoring events and one for the foundation sealin! 
and ventilation system installation. 

The SSO is responsible lor enforcing the requirements of this HASP (as they apply to the scope c 
work for which each SSO is responsible) once on-site work begins. The SSO has the authority, an 
the responsibility, to immediately correct all situations where noncompliance with this HASP is note 
and to immediately stop work in cases where an immediate danger is perceived. Some of the SSO 
specific responsibilities include: 

• Assuring that all personnel to whom this HASP applies have attended a pre-entry briefing prior 
entering an exclusion zone; 

• Assuring all personnel participate in the daily safety meetings; 

• Maintaining a high level of health and safety consciousness among employees at the work site 

• Procuring and distributing the PPE needed for this project for ENSR employees; 
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• Procuring the air monitoring instrumentation required and performing the required air monitoring; 

• Procuring the necessary material safety data sheets (MSDSs) for any hazardous substances 
that ENSR may use during the implementation of the interim measures program; 

• Verifying that all PPE and health and safety equipment used by ENSR is in good working order; 

• Verifying that the subcontractors have the required PPE and safety equipment for the tasks they 
are performing; 

• Setting up and maintaining the decontamination zone and assuring proper cleanup of all site 
personnel; 

• Notifying the PM of all noncompliance situations and stopping work in the event that an 
immediate danger situation is perceived; 

• Monitoring and controlling the safety performance of all personnel within the establishec 
restricted areas to ensure that required safety and health procedures are being followed; 

• Conducting accident/incident investigations and preparing accident/incident investigation reports 

• Conducting the pre-entry briefing and daily safety meetings as required by Section 1 0.0 of th• 
HASP; and, 

• Initiating emergency response procedures in accordance with Section 11.0 of this HASP. 

1.2.4 ENSR Field Personnel and Covered Contractor Personnel 

All ENSR field personnel and contractor personnel covered by this HASP are responsible for followir 
the health and safety procedures specified in this HASP and for performing their work in a safe ar 
responsible manner. Some of the specific responsibilities of the field personnel are as follows: 

• Reading the HASP in its entirety prior to the start of on-site work; 

• Submitting a completed HASP Acceptance Form and documentation of medical surveillan• 
and training, as applicable, to the ENSR PM prior to the start of work; 

• Attending the required pre-entry briefing prior to beginning on-site work and subsequent da 
safety meetings; 
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• 

• 

Bringing forth any questions or concerns regarding the content of the HASP to the PM or the~ 
SSO prior to the start of work; 

Reporting all accidents, injuries and illnesses, regardless of their severity, to the ENSR SSO; 
and, 

• Complying with the requirements of this HASP and the requests of the SSO . 

1.2.5 Subcontractors to ENSR 

In addition to other requirements referenced in this HASP, all contractors covered by this HASP are 
required to: 

• Comply with the requirements of this HASP and the directions of the SSO; 

• Ensure, via daily inspections, that their equipment is in good working order; 

• Immediately report to ENSR, any accidents, injuries, or near misses; 

• Operate their equipment in a safe manner; 

• Provide ENSR with copies of MSDSs for all hazardous materials brought on-site; 

• Provide all the required PPE and respiratory equipment for their employees; 

• Review BP's Getting HSE Right Program and BP's Eight Golden Rules of Safetv prior tc 

arriving on site and agree to implement the requirements of these programs; and, 

• Appoint an on-site safety coordinator to interface with the ENSR SSO. 

1.3 Management of Change/Modification of the HASP 

1.3.1 Management of Change 

The procedures in this HASP are based on the proposed scope of work and existing informatio 

regarding the types and extent of contamination that may be encountered during the implementatic 

of the proposed interim measures. Every effort has been made to address the chemical hazards th 

may be encountered during the implementation of the tasks associated with the proposed prograr 

Similarly, this document also discusses the physical hazards associated with the proposed scope 

work. However, unanticipated site-specific conditions or situations may occur during the implementati< 
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of this project Also, ENSR and/or the chosen contractor(s) may elect to perform certain tasks in a 
manner that is different from what was originally intended due to a change in field conditions. As such, 
this HASP must be considered a working document that is subject to change to meet the needs of this 
dynamic project. 

Therefore, ENSR and/or the selected contractor(s) will review the proposed operations prior to beginning 
each major phase of work to ensure that all chemical and physical hazards have been properly 
addressed. It is further suggested that GRP Mechanical representatives and ENSR's Field Construction 
Manager perform this review prior to working in each new residence as the mitigation measures being 
implemented in each home will differ slightly from previous homes. The use of new techniques will be 
reviewed. If new hazards are associated with the proposed changes and/or new work techniques, they 
will be documented on the Job Hazard Analysis (JHA) form. An effective control measure must also be 
identified for each new hazard. New work and/or new techniques can not begin until the identified 
control measures are in place. 

JHAs will be reviewed by the SSO prior to being implemented. Once approved, the JHAs will be 
reviewed with all field staff during the daily safety meeting. A blank JHA is presented as Attachment C. 

1.3.2 HASP Modifications 

Should significant information become available regarding potential on-site hazards, it may be 
necessary to modify this HASP. All proposed modifications to this HASP must be reviewed and 
approved by the ENSR RHSM before· such modifications are implemented. Any significant 
modifications must be incorporated into the written document as addenda and the HASP must be 
reissued. The ENSR PM will ensure that all personnel covered by this HASP receive copies of al 
issued addenda. Sign-off forms will accompany each addendum and must be signed by all personne 
covered by the addendum. Sign-off forms will be submitted to the ENSR PM. The HASP addend< 
should be distributed during the daily safety meeting so that they can be reviewed and discussed 
Attendance forms will be collected during the meeting. 
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2.0 SITE DESCRIPTION AND HISTORY 

2.1 History of Petroleum Refining Operations 

The Village of Hartford, Illinois is located along the Mississippi River in southwestern Illinois near St. 
Louis, Missouri (Figure 2-1 ). Since the early 1900's, the area surrounding Hartford has been used for 
petroleum refining operations and the transportation of crude oil and refined petroleum products. 
These operations have occurred in various locations surrounding Hartford. 

2.2 Previous Investigation Results 

Various parties have conducted a number of previous investigations to understand the nature and 
extent of petroleum hydrocarbons in the soil and groundwater underlying Hartford. The results of 
these investigations have been summarized in various previous reports. 

The general conclusions that have been made relative to the occurrence of petroleum vapor 
complaints by residents include the following: 

• Complaints of petroleum odors generally occur when groundwater elevations begin to rise. 
• Most complaints have occurred in the spring and early summer months when rainfall is 

generally highest and groundwater elevations tend to rise. 
• Some complaints appear to be associated with heavy rainfall events. 

Previous investigations have shown that the Village of Hartford is underlain by approximately 15 to 3C 
feet of silty-clay soil having relatively low permeability and low infiltration capacity. The silty-cia) 
overlies sand and gravel deposits having relatively high permeability. Free-phase petroleum produc 
is present on the water table at a depth of 30 to 35 feet below ground surtace. 

Other groundwater zones may be encountered in the shallow silty-clay and within silty-clay layen 
above the main water table in the sand and gravel. Buried within the silty-clay are petroleum pipeline~ 
as well as other buried utilities including, but not limited to, natural gas pipelines and service lines 
sanitary and storm sewer lines; water mains and services lines; and lateral piping for a vapor contrc 
system installed in the early 1990s. 

It appears that petroleum vapors migrate upward from the sand and gravel deposits throug 
secondary porosity features (i.e., fractures and cracks) in the shallow silty-clay soils. Vapor mig ratio 
and intrusion into homes appears to be enhanced as the water table rises in response to rising watE 
levels in the nearby Mississippi River and recharge through rainfall. Saturation of the shallow silt 
clay soils at the ground surtace during and following rainfall events and freezing of the ground surtac 
during the winter appears to form a cap that prevents vapors from escaping through areas of opE 
ground surtace. This capping effect may force vapors towards basements and building foundation 
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which are easier pathways for the vapors to migrate through (i.e., the path of least resistance to vapor 
flow}. 

2.3 Odor Complaints and Fire Occurrences 

Complaints regarding petroleum vapors have been documented in Hartford since the 1960's. 
The majority of these complaints have occurred in the northern half of Hartford, in the area 
roughly defined by Hawthorne Avenue to the south, Route 3 to the west, Rand Avenue to the 
north, and Olive Street to the east. In some cases, fires have been reported. 

2.4 Vapor Control System 

Clark Oil installed a vapor control system in Hartford in 1992. This system is still in operation 
today. An evaluation of this system was conducted by Clayton Group Services (Clayton} in the 
summer of 2003 and the results can be found in their August 14, 2003 report (Clayton, 2003). 
The vapor control system has removed petroleum vapors from the subsurface since it was 
installed. Clayton currently conducts system maintenance activities. 

2.5 Indoor Air Monitoring Results 

The Hartford Working Group understands that the I EPA, U.S. EPA, and/or IDPH have conducted 
indoor air monitoring at residences in Hartford to assess potential vapor intrusion issues. A data 
set representing indoor air sampling results from 18 residences was provided to the Hartford 
Working Group. These samples were collected and analyzed by the IDPH during the summer ol 
2003. However, specific addresses where these samples were collected could not be provided ir 
accordance with State regulations. 

Initial review of the IDPH's indoor air monitoring data indicates that, with the exception of tw< 
samples, benzene concentrations at the residences were below the ATSDR benzene guidance o 
32 ~g/m3 used by the IDPH for comparison. 

The IDPH's indoor air monitoring data also indicates the presence of other compounds, i 
particular propane, ethane, and butane. The source of these compounds is apparently unknowr 
However, they may be related to natural gas leaks or other potential sources in the homes. N 
information was provided with the data regarding sampling procedures and methods, or th 
potential presence of other indoor sources of vapors that may have affected these analytic• 
results. 
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3.0 SCOPE OF WORK 

3.1 Overall Interim Measure Objectives 

The Interim Measure objective is to prevent the intrusion of petroleum vapors into buildings and 
residences in order to mitigate potential hazardous conditions and complaints of petroleum odors. 
To meet this objective, the Hartford Working Group is proposing to assess individual buildings 
and residences in Hartford for the presence of petroleum vapor intrusion. For those buildings and 
residences where it is deemed necessary to mitigate petroleum vapor intrusion, the Hartford 
Working Group will offer and implement the sealing of building foundations and installation of 
ventilation fans in buildings within a specified area of the Site (i.e. north of, and including, 
Hawthorne Street). 

3.1.1 Foundation Sealing and Ventilation System Installation 

The major tasks associated with the foundation sealing and ventilation system installatior 
program being implemented in the mitigation measures offer area includes: 

• Performing building walk-throughs including the collection of indoor air quality dat! 
and preparing a construction take-off for each building; 

• Implementing and overseeing the foundation sealing and fan installation activities 
and, 

• Monitoring the effectiveness of the mitigation measures by collecting indoor air qualit 
data. 

3.2 Building Walk-Throughs 

Letters offering to complete the sealing and ventilation system installation work have been sent 1 
building owners in the mitigation measures offer area. Acceptance of the offer will initiate a wall 
through of the building. Three representatives of the HWG will conduct the walk-throughs. Tr 
team consists of two ENSR employees, including a Needs Assessor and a Field Constructic 
Manager, and a contractor representative that would be conducting the sealing and ventilatic 
system installation. Representatives of the U.S. EPA and/or I EPA will also be present. 

The Needs Assessor will conduct a needs assessment interview with the building resident/own 
and document the building construction. The Assessor will monitor the indoor air quality of tl 
building using direct-reading air monitoring instrumentation and collecting indoor air sampl 
using SUMMA® canisters for laboratory analyses. The Assessor will prepare the final Nee 
Assessment forms and building construction diagrams. 
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The Field Construction Manager will perform a detailed inspection of the building foundation and 
identify openings where vapors could potentially enter the building. If necessary, the contractor 
will be instructed to immediately seal vapor entry points. The Manager will review the final 
building construction diagrams and work with project field engineers to finalize the construction 
take-off. The Field Construction Manager who conducted the initial walk-through will be present 
during the implementation of the mitigation measures to oversee the activities of the contractor. 

3.2.1 Foundation Sealing 

Foundation sealing procedures may include sealing cracks in concrete floors with concrete and 
finishing with an epoxy sealant, with polyurethane caulk or with epoxy. The sealant used will 
depend on the size of the cracks. Concrete may be placed in basements that have earthen, 
unfinished floors. It may be necessary to remove soil to prepare the area for the pouring of 
concrete. Small amounts of soil will be removed by hand-shoveling into pails and disposing of the 
material in a larger drum located outside of the home. A vacuum truck may be required if a larger 
amount of soil needs to be removed. 

Concrete block walls will also be inspected for cracks and filled with epoxy and/or a water-based 
latex vapor/waterproof sealant. Mortar joints covering field stone and brick walls will be inspected. 
Walls requiring repair to seal large cracks and joints in the mortar will be sealed with epoxy 
and/or re-tuck pointed. A polyethylene vapor barrier may also be installed over the stone, brick or 
wood wall. 

Basements will be inspected for the presence of floor drains, conduits and open pipes. Floo1 
drains will be plugged and electrical conduits and open pipes penetrating the walls and/or floor~ 
of the basement will be sealed with polyethylene caulk. 

3.2.2 Ventilation Systems 

3.2.2.1 Ventilation Fans 

Ventilation fans consisting of direct-drive exhaust fans with movable-blade louvers will b 
mounted in residences with basement windows. Each ventilation fan will be installed by securin 
it to a wooden frame that is constructed to fit within the window opening. In basements with n 
windows or exterior openings, a direct-drive floor -or-wall mounted blower may be used. Th 
blower will consist of a high volume fume exhauster having an enclosed impeller wheel. Eac 
blower unit will be installed by securing the blower base to the floor or basement wall to preve1 
movement during operation and connecting an air duct from the blower discharge through t~ 

basement wall. 

The operation of ventilation systems may have an effect on the air temperatures and humidi 
within the basement areas. Water pipes will be fitted with elastomer foam rubber pipe insulatir 
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to prevent condensation from forming in the warmer months and to prevent pipes from freezing ~ 
during colder months. ~ 

Each basement equipped with a ventilation fan or blower will also have a fresh air intake installed. 
The fresh air intake will consist of an opening that allows outside ambient air to enter the 
basement during fan or blower operation. At locations where windows or exterior openings are 
present, a movable-blade wall louver will be installed within the opening. The fresh air intakes will 
be placed in a separate window and as far from the fan as possible. At locations where windows 
or exterior openings are not present, a basement wall penetration will be made to install an air 
inlet duct. 

3.2.2.2 Sub-Slab Ventilation Systems 

A sub-slab ventilation system will be installed at residences where it is deemed necessary and/or 
where a vent fan is not adequately working. The system will consist of PVC piping which 
penetrates the floor of the basement into a gravel void below the slab. The piping will then run 
through an opening in the basement wall to a moisture separator with heat tape and a 
regenerative blower. 

3.2.3 Effectiveness Monitoring 

Indoor air samples will be collected using SUMMA® canisters during the walk-through and 
analyzed by ENSR in a fixed, on-site laboratory. Upon completion of mitigation measures, indoor 
air samples will be collected again to determine the effectiveness of the measures. In addition, 
upon completion of ventilation fan installation, tests will be conducted to insure that the fans are 
not drawing gases from the water heater and/or furnace. Specifically, a carbon monoxide (CO) 
meter will be used to determine this while the ventilation fan is on and off. A direct comparison o! 
CO readings will determine whether a negative pressure is affecting the migration of vapors anc 
CO into the basement during ventilator operation. 

3.3 Contingency Plan Response 

The HWG developed a Contingency Plan to summarize how the HWG will support the Hartfor• 
Fire Department's efforts to address petroleum vapor complaints made by the residents c 
Hartford. As part of this plan, it may be necessary for ENSR to conduct a needs assessment < 
the home and/or collect indoor air samples from the home. 

3.4 Vapor Migration Pathway Assessment 

A Vapor Migration Pathway Assessment will be conducted to evaluate and identify migrati< 
routes into residences and buildings in Hartford. The overall objective of the assessment is · 
evaluate vapor migration through native soils and fill material, and through utility corridors/line 
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An element of the assessment will involve soil gas sampling within native soils and within utility 
trenches as well as "companion" indoor air sampling. 

3.4.1 Soil Vapor Sampling Port installation/ Soil Gas Sampling 

The soil located adjacent to the homes and buildings will be assessed. Soil gas samples will be 
collected to assist in determining if the native fill and/or backfill (if present) surrounding the 
foundation of the home/building provides a pathway for vapor intrusion. Two to four sampling 
ports will be installed outside each building being assessed. An auger (manual or electric) 
Geoprobe™ with an auger adapter or similar device will be used to advance a borehole to install 
the ports. In addition, two to lour soil gas sampling ports will be installed within the utility corridors 
identified at each location. A hand auger will be used to advance these boreholes. 

Soil borings will also be advanced to evaluate geologic features, such as the possible presence of 
fractures and sand lenses and to install nested soil gas sampling ports. Soil samples will be 
continuously collected at two-foot intervals from each boring for field screening using a PID and 
FID. 

Soil gas samples will be collected from the soil gas sampling ports twice over a 24-hour period, in 
conjunction with indoor air monitoring (see below). Samples will collected utilizing Tedlar bags or 
SUMMA® canisters. 

3.4.2 Indoor Air Sampling 

Ambient indoor air samples will be collected in conjunction with soil gas samples from each 
building. These samples will be collected using SUMMA® canisters over a 24-hour time period. 

3.5 Sanitary Sewer Monitoring & Venting 

ENSR will perform routine monitoring of selected sanitary sewer systems located beneath thE 
streets of the Village of Hartford for the presence of explosive atmospheres. The sampling i~ 
done via manholes associated with the sewer systems. Sewers will be vented via these manhole! 
should atmospheres within the systems exceed 10% of the lower explosive limit (LEL). I 
pneumatic fan will be used to exhaust the vapors out of the space. ENSR will be monitoring th1 
air exhausted from the manholes during the response measure. 
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4.0 CHEMICAL HAZARDS 

The field team should expect that soils, soil vapors, and groundwater beneath the residential 
basement floors and exterior subsurface soils are potentially impacted with petroleum 
hydrocarbons. Similarly, petroleum vapors may have intruded into the basement areas of the 
homes where needs assessments and/or contingency plan responses are conducted and 
mitigation systems are being installed. 

4.1 Indoor Air Sampling Conducted by Illinois Department of Public Health 

On June 5, 2003, the Illinois Department of Public Health (IDPH) collected indoor air samples 
from 18 homes in Hartford (IDPH, Unpublished Data, 2003). Petroleum constituents were 
detected in the air samples collected. The compounds detected in the highest concentrations 
included straight and branched chained aliphatic hydrocarbons (i.e. alkanes, alkenes and 
alkynes) such as ethane, propane, isobutane, butane, isopentane, pentane and hexane. Aromatic 
hydrocarbons, including benzene, toluene, ethylbenzene and xylenes as well as 
trimethylbenzenes, were also detected in the indoor air samples. The concentrations of petroleum 
hydrocarbons were reported as ug/m3 or parts per billion (ppb). 

4.2 Gasoline and Gasoline-Related Constituents 

4.2.1 Gasoline 

Gasoline is a clear, volatile liquid with a characteristic odor. It is a complex mixture of aliphatic anc 
aromatic hydrocarbons ranging from C3 to C11 compounds. Typical modern gasoline compositior 
is 80% alkanes, 14% aromatics and 6% alkanes. The rnean benzene content is found to bE 
approximately 1 %. Gasoline acts as an anesthetic. Acute syrnptorns of overexposure includE 
irritation of the mucous membranes of the upper respiratory tract, nose and mouth, drowsiness 
headache, fatigue and drunken-like behaviors. OSHA has not developed a permissible exposur< 
limit (PEL) for gasoline. The American Conference of Governmental Industrial Hygienists (ACGir 
has recommended a threshold limit value (Tl V) of 300 ppm as an 8-hour time weighted ave rag 
(TWA). However, NIOSH has recommended that exposures to gasoline be kept to the lowe! 
feasible concentration due to the fact that gasoline is a potential occupational carcinogen. 

4.2.2 Aliphatic Hydrocarbons 

Many of the straight chain aliphatic hydrocarbons are classified as simple asphyxiants that a1 
capable of displacing available oxygen. OSHA has established permissible exposure limi 
(PELs) for some of these chemicals; however, these PELs are much higher than thO! 
established for the more toxic aromatic hydrocarbons. Of greater concern is the extren 
flammability of the aliphatic hydrocarbon compounds. 
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4.2.3 Benzene, Toluene, Ethylbenzene and Xylene 

Exposure to benzene, toluene, ethylbenzene and xylenes (BTEX) vapors above their respective 
OSHA PELs may produce irritation of the mucous membranes of the upper respiratory tract, nose 
and mouth. Overexposure may also result in the depression of the central nervous system. 
Symptoms of such exposure include drowsiness, headache, fatigue and drunken-like behaviors. 
Prolonged overexposure to benzene vapors has detrimental effects on the blood-forming system 
ranging from anemia to leukemia. The PEL for benzene is 1 ppm as an 8 hour TWA. The ACGIH 
recommends a TLV of 0.5 ppm. The OSHA PEL for ethylbenzene is 100 ppm. The PEL for 
toluene is 200 ppm. However, the ACGIH recommends a TLV of 50 ppm for toluene. Xylene is a 
flammable, colorless liquid with an OSHA PEL of 100 ppm as an 8-hour TWA. Inhalation of 
xylene vapors above the PEL may result in motor activity changes, irritability and drunken-like 
behaviors. Xylene vapors are also irritating to the eye. 

Hazardous Properties of Potential Chemical Contaminants 

Gasoline 

Toluene 200 50 

100 100 

Xylene 100 100 

NE NE 

Butane NE 800 

lsobutane NE NE 

Pentane NE 600 

lsopentane NE NE 

n-Hexane 500 50 

Methane SA SA 
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4.3 Other Potential Chemical Hazards 

4.3.1 Asbestos Containing Materials 

Due to the age of the homes, it is possible that piping, boilers or other thermal system equipment 
may be wrapped in insulation, which may contain asbestos. Asbestos is a naturally occurring 
mineral fiber (magnesium silicate). Airborne asbestos fibers can be dangerous, even in 
concentrations, which may not be visible. A scarring of the lungs called asbestosis is caused by 
heavy exposure to asbestos. Cancer of the lung may also be caused by asbestos exposure. A 
rare cancer of the lining of the chest cavity called mesothelioma can occur even from low-level 
exposures. Although the primary rout of exposure to asbestos is by inhalation, it can also be 
inadvertently ingested as a result of poor hygiene practices. The OSHA PEL for asbestos is 0.1 
fibers per cubic centimeter of air (flee) as an 8-hour TWA. 

4.3.2 Mold 

Mold may have accumulated on the walls of some of the homes. The presence of the mold may 
prevent ENSR from performing a complete inspection of the foundation. To complete the 
inspection, mold may have to be removed from limited areas of the home. Mold removal will be 
accomplished by applying a dilute bleach solution with an airless sprayer to the impacted area, 
wiping the mold off the surface, painting the cleaned area with Kilz® and sealing identified 
cracks. 

4.3.3 Exhaust Gases during Interior Work 

Much of the proposed work is taking place inside residential homes or other public/private 
buildings. To avoid the build-up of exhaust gases inside these locations, hand augers anc 
electrically-powered drilling equipment will be used to advance any boreholes through the 
basement floors. The use of diesel or gasoline powered equipment within the basements is to be 
avoided. 

4.3.4 Other Chemicals Used by ENSR or Contractors 

ENSR and/or their selected contractors will be using a variety of materials that may contai1 
hazardous substances to facilitate the sealing of foundation cracks or implement other require1 
mitigation measures. Additionally, ENSR will be storing decontamination solutions an 
compressed gases within the established office storage areas and/or the fixed laboratory. Thes 
materials include, but may not be limited to, the following: 

• PVC primer and cement to connect piping 
• Gasoline to fuel generators 
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• Epoxy sealants and polyurethane caulking to seal cracks 
• Dilute bleach solutions used to remove mold from surfaces 
• Decontamination solutions during drilling activities 
• Calibration gases for operating the on site laboratory as well as field air monitoring 

instrumentation 

A material safety data sheet (MSDS) must be available for each hazardous substance that ENSR 
or subcontractor uses during this program. In addition, 
all containers of hazardous materials must be labeled 
in accordance with OSHA's Hazard Communication 
Standard. Either the original manufacturer's label or 
an NFPA 704M label specific lor the material (as 
shown at the right) is considered to be an acceptable 
labeL 

4.4 Chemical Exposure Potential and Control 

4.4.1 Chemical Exposure Potential 

Acetone 

The primary routes of potential exposure to the field team include direct dermal contact witt 
impacted soil or groundwater during intrusive activities including hand augering, soil boring an< 
vent well, soil gas and monitoring probe installation. Dermal contact with equipment that hal 
come in contact with impacted soil is another potential route of exposure. The inhalation o 
petroleum vapors may also occur during the proposed intrusive activities. This potential exposun 
may be increased when performing work indoors while vapors are more likely to dissipate whe1 
working exterior to the homes. 

Additionally, ENSR employees performing the needs assessment survey, indoor air samplin 
and/or a contingency plan response may be exposed to vapors that are migrating into th 
basement areas of the homes and/or other buildings. The likelihood of this type of exposur 
occurring will increase if the assessments are performed during or after heavy rain events or · 
the spring and summer when odor complaints have typically been reported. 

4.3.2 Chemical Exposure Controls 

The potential chemical hazards associated with implementing the proposed interim measures Cl 

be controlled in several ways, including: 

• As a precaution, ENSR will be conducting air monitoring for total petroleum hydrocarbo 
and volatile organic compounds during the proposed activities listed in Section 3 of tl 
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HASP. If exposures exceed the action levels as defined in Section 6.1, engineering • 
controls, as discussed in Section 7.2, will be implemented. , 

• If engineering controls can not be implemented (i.e. basements have no windows) or are 
unsuccessful in removing vapors from interior spaces, respiratory protection may be 
necessary. It is not expected that the action level for donning respirators will be exceeded 
when intrusive work is being performed exterior to the residences or other buildings. 
However, if the action level is exceeded, respiratory protection will be donned as the use of 
engineering controls in an outdoor environment is limited. 

• To avoid direct dermal contact with impacted soils, protective clothing, as described in 
Section 7.1, will be required. 

• When using dilute bleach solutions to remove mold, protective clothing and respiratory 
protection, as described in Sections 7.1 and 7.2, will be donned. 

• Electrically-powered equipment is being used when advancing boreholes through basement 
floors to avoid the hazards associated with the build-up of exhaust gases from internal 
combustion engines. 

• Asbestos containing materials (ACM), if present in the basements, will not be disturbed. I 
the proposed scope of work can not be implemented without damaging suspect ACM, worf 
will be suspended until the proper precautions can be put in place to ensure employee~ 
working in the basement will not be exposed to asbestos fibers. 

• Although highly unlikely, exposure to all of the contaminants of concern may occur vi; 
ingestion (hand-to-mouth transfer). The decontamination procedures described in Sectio 
9.0 address personal hygiene issues that willlirnit the potential for contaminant ingestion. 
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5.0 PHYSICAL HAZARDS AND CONTROLS 

5.1 Working in and Around Private Residences 

Much of the proposed work will take place in and around occupied homes. These assessments 
will be coordinated with the residents through the Hartford Working Groups public affairs firm, PM 
& Associates. As the potential hazards associated with working inside a private residence are 
unique, ENSR has created a separate summary of safety issues and control measures that will 
be implemented by the needs assessment/walk-through teams. This summary is presented in the 
table below. 

UNIQUE ISSUES DURING WALK-THROUGHS 

Issue 

Greeted and immediately threatened either 
physically or verbally by homeowner 

Unsecured, large dogs or other animals, that 
are not under the control of the owner 

Inadequate Illumination in Survey Areas 

Animal and/or dust allergies 

Unsanitary conditions (i.e. animal excrement, 
foul odors not associated with petroleum, 

presence of rodents) 
Flooded basements 

Excessive mold due to flooding 

Presence of asbestos-containing materials 

Unexpected emergency arises 
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Suggested Response 

Leave the premises 

Request that the animal be either removed 
from the immediate work area or ask that the 
animal be secured until the visit is completed. 

Basements may not be equipped with 
electrical outlets or may not have electrical 
outlets that meet current codes. ENSR staff 

will bring portable, battery-operated lighting to 
each survey location. 

Employees who experience adverse allergic 
reactions should leave the home 

ENSR employees will not work in homes 
where unsanitary conditions prevail 

Surveys will not be conducted in flooded 
areas of the home 

Employees who experience adverse reactions 
to mold should leave the home 

If proposed scope of work can not be 
implemented without impacting suspect ACM, 

work will be suspended until adequate 
controls can be implemented. 

ENSR staff will contact local emergency 
responders using portable communications 

equipment 
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5.2 Working in Active Roadways 

ENSR will perform routine monitoring of selected sanitary sewer systems located beneath the 
streets of the Village of Hartford lor the presence of explosive atmospheres. The sampling is 
done via manholes associated with the sewer systems. Sewers will be vented via these manholes 
should atmospheres within the systems exceed 10% of the lower explosive limit. A pneumatic fan 
will be used to exhaust the vapors out of the space. ENSR will be monitoring the air exhausted 
from the manholes during the response measure. 

As ENSR and their contractor will be working in active roadways, it will be necessary to 
implement the following traffic control measures: 

• Notify the Hartford Public Works Department of your work location, dates of work and the 
anticipated work times. Suggest the possibility of a detour around the work area if the work 
that needs to be performed is expected to be prolonged or will significantly impact traffic. 

• Wear an ANSI-approved Class II orange safety vest. These vests will be equipped with 
reflective tape. 

• Set up traffic cones or traffic barricades at least 50 feet in front of the work area. "Men at 
Work" signs should also be placed in a conspicuous area to warn motorists of your 
presence in the roadway. 

• If the proposed monitoring diverts the flow of traffic out of its normal pattern, ENSR wil 
contact the Hartford police to determine if a police detail is required. 

It is possible that ENSR may be performing work in other high traffic areas. This may occu 
during the implementation of the vapor migration pathway assessments. If so, the precaution: 
above will be implemented in those work areas as well. 
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5.3 Utility Hazards 

5.3.1 Underground Utilities 

Illinois law requires that, at least 48 hours prior to initiation of any subsurface work, a utility 
clearance be performed at the site. The driller (MRK Environmental Exploration) will contact Julie 
Inc. (815-741-5000) and the Village of Hartford water and sewer companies to request a mark­
out of underground utilities in the proposed sampling areas. ENSR will need to contact Julie Inc. 
when they are performing hand augering work. Work will not begin until the required utility 
clearances have been performed. 

Public utility clearance organizations typically do not mark-out underground utility lines that are 
located on private property. As such, the contractor must exercise due diligence and try to identify 
the location of any private utilities on the properties being investigated. The contractor can fulfill 
this requirement in several ways, including: 

• obtaining as-built drawings lor the areas being investigated from the property owner; 

• visually reviewing each proposed drilling location with the property owner or 
knowledgeable site representative; 

• performing a geophysical survey to locate utilities or hiring a private line locating firm tc 
determine the location of utility lines that are present at the property; 

• identifying a no-drill zone; or, 

• hand-digging in the proposed drilling locations if insufficient data is available to accurate!~ 
determine the location of the utility lines. 

5.3.2 Vapor Migration Pathway Assessments within the Tolerance Zone 

Due to the purpose of the vapor migration pathway assessments, it may be necessary to advanc, 
soil borings within utility corridors. In accordance with the Illinois Underground Utilities Damag 
Prevention Act (the Act), whenever ENSR is advancing soil borings within the "tolerance zone' 
the borings MUST BE ADVANCED USING HAND DIGGING. The tolerance zone is defined in th 
Act as 18 inches on either side of the center line of a marked utility. 

5.3.3 Overhead Utilities 

Be particularly aware of overhead power lines in the work area. Any vehicle or mechanic 
equipment capable of having parts of its structure elevated (drill rig, crane etc.) near energized 
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overhead lines shall be operated so that a clearance of at least 1 0 feet is maintained. If the • 
voltage is higher than 50kV, the clearance shall be increased 4 inches lor every 1 OkV over that 'Ill 
voltage. 

5.4 Drilling Hazards 

5.4.1 Concrete Coring 

It will be necessary to core through existing basement floors to install soil gas monitoring points 
and/or sub-slab ventilation system equipment. An increased eye hazard exists during the coring of 
basement concrete. Employees must wear safety glasses with attached sideshields to protect them 
from flying debris. Employees may also choose to wear a faceshield over their glasses if impact 
from the debris is excessive. 

5.4.2 GeoprobeTM 

Use of the GeoprobeTM System to install boreholes will require all personnel in the vicinity of the 
operating unit to wear steel-toed boots, hardhats, hearing protection and safety eyewear. Personnel shall 
not remain in the vicinity of operating equipment unless it is required for their work responsibilities. 
Additionally, the following safety requirements must be adhered to: 

• A remote vehicle ignition is located on the control panel of the GeoprobeTM unit. This allows 
the operator to start and stop the vehicle engine from the rear. This device must be tested 
prior to job initiation and periodically thereafter. All employees should be aware of how to 
access and operate the rear ignition. 

• The driller must never leave the controls while the probe is being driven. 

• Drillers, helpers and geologists must secure all loose clothing when in the vicinity of drillin( 
operations. 

• The GeoprobeTM vehicle shall not be moved any distance with the probe in the extende1 
position. Check for clearance at roof or the vehicle before folding the GeoprobeTM out of th< 
carrier vehicle. 

• Be sure the parking brake is set before probing. 

• Never allow the derrick foot to be lifted more than 6" off of the ground surface. 

• Deactivate hydraulics when adding or removing probe rods, anvils or any tool in tt 
hammer. 
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• Verify that all threaded parts are completely threaded together before probing. 

5.4.3 Auger Drilling 

It may be necessary to use an auger rig to advance boreholes. This will require all personnel in the 
vicinity of the operating rig to wear steel-toed boots, hardhats, hearing protection and safety 
eyewear. Personnel shall not remain in the vicinity of operating equipment unless it is required for 
their work responsibilities. Additionally, the following safety requirements must be adhered to: 

• All drill rigs and other machinery with exposed moving parts must be equipped with an 
operational emergency stop device. Drillers and geologists must be aware of the location o! 
this device. This device must be tested prior to job initiation and periodically thereafter. The 
driller and helper shall not simultaneously handle augers unless there is a standby person to 
activate the emergency stop. 

• The driller must never leave the controls while the tools are rotating unless all personnel are 
kept clear of rotating equipment. 

• A long-handled shovel or equivalent must be used to clear drill cuttings away from the hole 
and from rotating tools. Hands and/or feet are not to be used for this purpose. 

• A remote sampling device must be used to sample drill cuttings if the tools are rotating or il 
the tools are readily capable of rotating. Samplers must not reach into or near the rotatin~ 
equipment. If personnel must work near any tools that could rotate, the driller must shu 
down the rig prior to initiating such work. 

• Drillers, helpers and geologists must secure all loose clothing when in the vicinity of drillin! 
operations. 

• Only equipment approved by the manufacturer may be used in conjunction with sit 
equipment and specifically to attach sections of drilling tools together. Pins that protrud 
excessively from augers shall not be allowed 

• No person shall climb the drill mast while tools are rotating. 

• No person shall climb the drill mast without the use of ANSI-approved fall protectic 
(approved belts, lanyards and a fall protection slide rail) or portable ladder which meets tt 
requirements of OSHA standards. 
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5.5 Noise 

Use of drilling equipment, air compressors and other construction-related equipment and tools may 
expose the field team to noise levels that exceed the OSHA PEL of 90 dBA for an 8-hour day. 
Exposure to noise can result in the following: 

• Temporary hearing losses where normal hearing returns after a rest period; 

• Interference with speech communication and the perception of auditory signals; 

• Interference with the performance of complicated tasks; and, 

• Permanent hearing loss due to repeated exposure resulting in nerve destruction in the 
hearing organ. 

During drilling or when working near construction equipment or operating certain power tools, it may 
be necessary to wear hearing protection. Since personal noise monitoring will not be conducted 
during the proposed activities, employees must follow this general rule of thumb: If the noise levels 
are so loud that you must shout at someone who is 5 feet away from you, you need to be wearing 
hearing protection. ENSR employees can wear either disposable earplugs or earmuffs but all 
hearing protection must have a minimum noise reduction rating (NRR) of 27 db. 

5.6 Cuts and Lacerations 

There is the potential for employees to cut themselves on the sharp edges of PVC piping 
unfinished or jagged edges of metal or during the use of hand tools, as well as knives, handsaW! 
and blades that may be used to cut materials that are needed to install the proposed ventilatior 
systems or to perform other site tasks. To prevent the potential for cuts and lacerations, employeel 
will wear either leather work gloves or Kevlar™ gloves. When using knives or blades for thesE 
activities, as well as others that involve the cutting of tubing and/or small diameter piping, follow thE 
safety precautions listed below: 

• Keep your free hand out of the way 
• Secure your work if cutting through thick material 
• Use only sharp blades; dull blades require more force which results in less knife control 
• Pull the knife toward you; pulling motions are easier to manage 
• Don1 put your knife in your pocket 
• Use a self-retracting blade 
• Wear leather or Kevlar™ gloves when using knives or blades. 
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5.7 Use of Hand and Power Tools 

A variety of hand and power tools may be used during the proposed interim measures. The use of 

each can pose serious safety hazards to the user. 

5.7.1 Hand Tools 

The greatest hazards posed by hand tools result from misuse and improper maintenance. 

• When using hand tools be sure you have selected the right tool for the job. If a chisel is used 
as a screwdriver, the tip of the chisel may break or fly off, hitting the user or others. 

• Inspect tools for damage such as mushroomed chisel heads or broken hammer handles. ll 
jaws of a wrench are sprung, the wrench may slip. II a wooden handle is loose, splintered or 
cracked, the head of the tool may fly off. 

• Do not use damaged tools. 

• Be sure you know how to use the tool you are working with. 

5.7.2 Power Tools 

To prevent hazards associated with the use of power tools, workers should observe the following 
general precautions: 

• Never carry a tool by the cord or hose. 

• Never yank the cord or the hose to disconnect it from the receptacle. 

• Keep cords away from heat, oil and sharp edges. 

• Disconnect tools when not using them, before servicing or cleaning them and wher 
changing accessories such as blades, bits and cutters. 

• Secure work with clamps or vise, freeing up both hands to operate the tooL 

• Avoid accidental starting. Do not hold fingers on the switch button when carrying 
plugged-in tooL 

• Keep tools sharp and clean for best performance. 

• Wear appropriate clothing. Loose clothing or jewelry can become caught in moving parts. 

• Keep all guards in place. 

5.7.3 Electric Tools 

A variety of power tools will also be used during the installation of the systems. When usin 

portable tools that are electrically powered, follow the safety precautions listed below: 

• Check to see that electrical outlets used to supply power during field operations is of tt 
three wire grounding type. 
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• 

• 

• 

Extension cords used for field operations should be of the three wire grounding type and • 

designed for hard or extra-hard usage. This type of cord uses insulated wires within an inner-, 

insulated sleeve and will be marked S, ST, STO, SJ, SJO or SJTO. 

NEVER remove the ground plug blade to accommodate ungrounded outlets . 

Do not use extension cords as a substitute for fixed or permanent wiring. Do not run 

extension cords through openings in walls, ceilings or floors. 

• Protect the cord from becoming damaged if the cord is run through doorways, windows or 

across pinch points. 

• 

• 

Examine extension and equipment cords and plugs prior to each use. Damaged cords with 

frayed insulation or exposed wiring and damaged plugs with missing ground blades MUST 

BE REMOVED from service immediately. 

When working in flammable atmospheres, be sure that the electrical equipment being used 

is approved for use in Class I, Division I atmospheres. 

• Do not touch a victim who is still in contact with current. Separate the victim from the source 

using a dry, nonmetallic item such as a broomstick or cardboard box. Be sure your hands 

are dry and you are standing on a dry surface. Turn off the main electrical power switch and 

then begin rescue efforts. 

5.8 Ladder Safety 

It is anticipated that employees may be using a portable ladders during this program. The 
following precautions must be followed when using portable ladders: 

• All portable ladders used shall be heavy duty, non-conductive, Type I ladders. 

• Make certain that the ladder feet are placed on firm and level surfaces. 

• Don't place a ladder on boxes, blocks, barrels or other objects which are moveable to attempt t 
gain access to a higher location. 

• The user should always face the ladder when ascending and descending and both hands shoul 
always be free for climbing. 

• Use a tool belt or haul equipment up by rope so that hands are free for climbing. 
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EN:R 
• When climbing ladders, wear shoes equipped with a heel and with slip-resistant soles. Make 

sure the soles of shoes are free of mud, oil or other slippery materials. 

• Only one person is allowed to climb a portable ladder at a time. 

• When working off a ladder, keep your body centered on the steps. As a rule of thumb, never let 
your belt buckle pass beyond either ladder rail. 

• Since they will conduct electricity, aluminum ladders should not be used in locations where they 
may make an electrical contact with an energized circuit. Use a wooden or fiberglass ladder in 
these circumstances. 

• Never climb ladders in severe weather conditions involving high winds or icing. 

• Place an extension or straight ladder at such an angle that the base is one-fourth of the working 
length of the ladder out from the supporting structure. 

• The user should stand no higher than four rungs from the top of a straight or extension ladder. 

• For access to a roof, the ladder should be long enough so that when positioned at the proper 
angle, it extends at least 3 feet above the point of support at eave, gutter or roofline. 

• All straight or extension ladders must be equipped with non-skid feet and must either be tied ofi 
to a support at the top or held by another worker while being climbed. 

Because portable ladders are typically unsecured, the practice of attaching a personal lifeline systerr 
when climbing a ladder is generally not appropriate. However, when work at heights is performed off of < 
portable ladder, a personal lifeline system should be used if there is a convenient and appropriatE 
anchorage point, other than the ladder itself, to attach to. 

5.9 Back Safety 

It is anticipated that some of the resident's belongings may have to be packed and moved t' 
successfully complete the walk-through, foundation sealing and ventilation system installatior 
Using the proper techniques to lift and move heavy pieces of equipment during the packing an 
relocation process is important to reduce the potential for back injury. The following precaution 
should be implemented when lifting or moving heavy objects: 

• Use mechanical devices to move objects that are too heavy to be moved manually (i.e. 
drum dolly or cart). 

• If mechanical devices are not available, ask another person to assist you. 
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• Bend at the knees, not the waist. Let your legs do the lifting. 

• Do not twist while lifting 

• Bring the load as close to you as possible before lifting 

• Be sure the path you are taking while carrying a heavy object is free of obstructions and slip, 
trip and fall hazards. 

5.10 Compressed Gas Handling and Storage 

ENSR has established an on-site laboratory equipped with a gas chromatograph and mass 
spectrometer and will therefore be handling and storing compressed gas cylinders. The improper 
handling or storage of compressed gases can cause: 

• An uncontrolled release of potentially toxic and/or flammable gases; 

• Displacement of oxygen by the cylinder contents if cylinder is leaking in an inadequately 
ventilated area; 

• Vessel rupture causing the cylinder to become a projectile; and, 

• Injury due to inappropriate lifting and moving of cylinders. 

To ensure that compressed gas cylinders are properly handled and stored within the on-site 
laboratory trailer, ENSR will implement the following procedures. 

• Visually inspect all cylinders upon delivery and verify that they are properly labeled. 
• Do not store cylinders in direct sunlight (increase in temperature will increase pressure) o 

near radiators or other sources of heat 

• Use a cylinder dolly to move the cylinders. Do not attempt to pick the cylinder up. 
• Do not allow cylinders to be dropped, struck or permitted to strike each other violently. 
• Keep cylinder valves closed at all times (except when in use). 
• Open valves slowly and away from people. 

• Close the valve and relieve the pressure before removing the regulator. 

• Always keep the valve cap over the valve assembly when not in use (break in valve will caus 
cylinder to become a projectile). 

• Cylinders must be stored in the upright position and must be secured in a suitable rack ( 
secured to a fixed structure by a chain or rope so they will not be knocked over. 

• Cylinders should be separated from readily ignitable materials by at least 20 feet. 

• Segregate empty cylinders from lull cylinders. 

• Oxygen cylinders must be stored at least 1 0 feet away from cylinders containing flam mat 
gases 

HASP -Implementation of Interim Measures 
Hartford Area Hydrocarbon Plume Site 
Hartford, Illinois 

31 

July 2004 



Hydrogen is used as the fuel for the flame ionization detector being used on site. ENSR is storing 
hydrogen on site in the laboratory trailer. Hydrogen can be ignited by an almost imperceptible spark or 
by static electricity discharge. Inside buildings, cylinders of hydrogen must be separated from oxygen 
cylinders by a minimum distance of 20 feet. Conspicuous signs must be posted in hydrogen storage 
areas forbidding smoking and open flames. 

5.11 Slip, Trip and Fall Hazards 

Maintaining a work environment that is free from accumulated debris is the key to preventing slip, 
trip and fall hazards at construction sites. Essential elements of good housekeeping include: 

• orderly placement of materials, tools and equipment, 

• placing trash receptacles at appropriate locations for the disposal of miscellaneous rubbish; 

• prompt removal and secure storage of items that are not needed to perform the immediate 
task at hand; and, 

• awareness on the part of all employees to walk around, not over or on, equipment that may 
have be stored in the work area. 

During the winter months, snow shovels and salt crystals should be kept on site to keep paths and 
work areas free of accumulated snow and ice. 

5.12 Thermal Stress 

Although the majority of the work is being conducted in the spring, summer and fall, it is possible 
that work may continue through the winter months. Therefore, the hazards of both heat and cole 
stress are presented in this plan. 

5.11.2 Heat Stress 

Types of Heat Stress 

Heat related problems include heat rash, fainting, heat cramps, heat exhaustion and he1 
stroke. Heat rash can occur when sweat isn't allowed to evaporate, leaving the skin wet most 1 

the time and making it subject to irritation. Fainting may occur when blood pools to lower parts ' 
the body and as a result, does not return to the heart to be pumped to the brain. Heat relate 
fainting often occurs during activities that require standing erect and immobile in the heat for lor 
periods of time. Heat cramps are painful spasms of the muscles due to excessive salt lo: 

associated with profuse sweating. Heat exhaustion results from the loss of large amounts of IlL 
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and excessive loss of salt from profuse sweating. The skin will be clammy and moist and the• 
affected individual may exhibit giddiness, nausea and headache. '1111 

Heat stroke occurs when the body's temperature regulatory system has failed. The skin is hot, dry, 
red and spotted. The affected person may be mentally confused and delirious. Convulsions could 
occur. EARLY RECOGNITION AND TREATMENT OF HEAT STROKE ARE THE ONLY MEANS 
OF PREVENTING BRAIN DAMAGE OR DEATH. A person exhibiting signs of heat stroke should 
be removed from the work area to a shaded area. The person should be soaked with water to 
promote evaporation. Fan the person's body to increase cooling. 
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Early Symptoms of Heat-Related Health Problems: 

• decline in task performance • excessive fatigue 
• incoordination • reduced vigilance 
• decline in alertness • muscle cramps 

• unsteady walk • dizziness 

Susceptibilitv to Heat Stress Increases due to: 

• lack of physical fitness • obesity 

• lack of acclimation • drug or alcohol use 

• increased age • sunburn 

• dehydration • infection 

People unaccustomed to heat are particularly susceptible to heat fatigue. First timers in PPE need 
to gradually adjust to the heat. 

The Effect of Personal Protective Equipment 

Sweating normally cools the body as moisture is removed from the skin by evaporation. However. 
the wearing of certain personal protective equipment (PPE), particularly chemical protective 
coveralls (e.g., Tyvek), reduces the body's ability to evaporate sweat and thereby regulate hea 
buildup. The body's efforts to maintain an acceptable temperature can therefore becomE 
significantly impaired by the wearing of PPE. 

Measures to Avoid Heat Stress: 

The following guidelines should be adhered to when working in hot environments: 

• Establish work-rest cycles (short and frequent are more beneficial than long and seldom). 

• Identify a shaded, cool rest area. 

• Rotate personnel, alternative job functions. 

• Water intake should be equal to the sweat produced. Most workers exposed to h' 
conditions drink less fluids than needed because of an insufficient thirst. DO NOT DEPEN 

ON THIRST TO SIGNAL WHEN AND HOW MUCH TO DRINK. For an 8-hour workday, E 

ounces of fluids should be drunk. 

• Eat lightly salted foods or drink salted drinks such as Gatorade to replace lost salt. 

• Save most strenuous tasks for non-peak heat hours such as the early morning or at night. 

• Avoid alcohol during prolonged periods of heat. Alcohol will cause additional dehydration. 

• Avoid double shifts and/or overtime. 
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The implementation and enforcement of the above mentioned measures will be the joint 4 
responsibility of the project manager, on-site field coordinator, and health and safety officer.1 
Potable water and fruit juices should be made available each day for the field team. 

Heat Stress Monitoring Techniques 

Site personnel should regularly monitor their heart rate as an indicator of heat strain by the following 
method: Check radial pulse rates by using fore-and middle fingers and applying light pressure to the 
pulse in the wrist for one minute at the beginning of each rest cycle. If the pulse rate exceeds 11 0 
beat/minute, shorten the next work cycle by one-third and keep the rest period the same. If, after 
the next rest period, the pulse rate still exceeds 110 beats/minute, shorten the work cycle by one­
third. 

5.12.1 Cold Stress 

Types of Cold Stress 

Cold injury is classified as either localized, as in frostbite, frostnip or chilblain; or generalized, as in 
hypothermia. The main factors contributing to cold injury are exposure to humidity and high winds. 
contact with wetness and inadequate clothing. 

The likelihood of developing frostbite occurs when the face or extremities are exposed to a cok 
wind in addition to cold temperatures. The freezing point of the skin is about 30° F. The fluidl 
around the cells of the body tissue freeze, causing the skin to turn white. This freezing is due t( 
exposure to extremely low temperatures. As wind velocity increases, heat loss is greater an( 
frostbite will occur more rapidly. 

Symptoms of Cold Stress 

The first symptom of frostbite is usually an uncomfortable sensation of coldness, followed t: 
numbness. There may be a tingling, stinging or aching feeling in the effected area. The mo: 
vulnerable parts of the body are the nose, cheeks, ears, fingers and toes. 

Symptoms of hypothermia, a condition of abnormally low body temperature, include uncontrollab 
shivering and sensations of cold. The heartbeat slows and may become irregular, the pull 
weakens and the blood pressure changes. Pain in the extremities and severe shivering can be tt 
first warning of dangerous exposure to cold. 

Maximum severe shivering develops when the body temperature has fallen to 95° F. This must I 
taken as a sign of danger and exposure to cold must be immediately terminated. Producti 
physical and mental work is limited when severe shivering occurs. 
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Methods to Prevent Cold Stress 

When the ambient temperature, or a wind chill equivalent, falls to below 40° F (American 
Conference of Governmental Industrial Hygienists recommendation), site personnel who must 
remain outdoors should wear insulated coveralls, insulated boot liners, hard hat helmet liners and 
insulated hand protection. Wool mittens are more efficient insulators than gloves. Keeping the head 
covered is very important, since 40% of body heat can be lost when the head is exposed. If it is not 
necessary to wear a hard hat, a wool knit cap provides the best head protection. A face mask may 
also be worn. 

Persons should dress in several layers rather than one single heavy outer garment. The outer piece 
of clothing should ideally be wind and waterproof. Clothing made of thin cotton fabric or synthetic 
fabrics such as polypropylene is ideal since it helps to evaporate sweat. Polypropylene is best at 
wicking away moisture while still retaining its insulating properties. Loosely fitting clothing also aids 
in sweat evaporation. Denim is not a good protective fabric. It is loosely woven which allows 
moisture to penetrate. Socks with a high wool content are best. If two pairs of socks are worn, the 
inner sock should be smaller and made of cotton, polypropylene or a similar type of synthetic 
material that wick away moisture. II clothing becomes wet, it should be taken off immediately and ~ 
dry set of clothing put on. 

If wind conditions become severe, it may become necessary to shield the work area temporarily 
The SSO and the PM will determine if this type of action is necessary. Heated break trailers or ! 
designated area that is heated should be available if work is performed continuously in the cold a 
temperatures, or equivalent wind chill temperatures, of 20° F. 

Dehydration occurs in the cold environment and may increase the susceptibility of the worker to col 
injury due to significant change in blood flow to the extremities. Drink plenty of fluids, but limit th 
intake of caffeine. 

5.13 Inclement Weather 

As work continues through summer in Hartford, it is important to have a response plan in plac 
that dictates what actions ENSR employees will take in the event of severe weather, specifical 
severe thunderstorms and tornadoes. 

When a severe thunderstorm or tornado is coming, employees will only have a short amount 
time to make important decisions. ENSR employees do not have access to consistent and curre 
news information via the television or radio when working in the field. To ensure the field team 
alerted to the onset of severe weather, the project team will be issued a battery-operated Natior 
Oceanic and Atmospheric Administration (NOAA) weather radio. The radio will be equipped w 
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an alarm that will automatically broadcast any pertinent information from NOAA's National. 
Weather Service. Additionally, the Hartford Police Department has notified ENSR that sirens will. 
be activated at both the north and south end of town in the event that a tornado warning is issued 
for Madison County. According to the Police Department, this siren is unique in its sound (i.e. 
different from refinery emergency sirens). 

Via the radio, the team will be aware of any severe thunderstorm and/or tornado watches or 
warnings that have been issued for the Hartford area by the National Weather Service. It is 
important for field team members to understand the difference between a "watch" and a 
"warning". 

If a severe thunderstorm/tornado watch is issued tor your work or travel area, it means that a 
severe thunderstorm/tornado is possible. If a severe thunderstorm/tornado warning is issued, it 
means that a severe thunderstorm/tornado has actually been spotted or is strongly 
indicated on radar and it is time to seek safe shelter immediately. 

Weather broadcasts are typically issued for specific counties, not individual towns. It is important 
for all field team members to know that Hartford is located in Madison County. However, 
employees should also know the names of the counties through which they travel when 
mobilizing/demobilizing from the Hartford area, in the event that a broadcast is issued for those 
counties. 

If a severe thunderstorm or tornado watch is issued, employees must remain alert fo 
approaching storms and review the procedures for seeking refuge in the event that a warning i! 
issued. If a severe thunderstorm warning is issued, ENSR employees will take the followin( 
measures: 

• If working indoors, stay there until the warning passes. Stay away from windows and stay 01 

the lower floors of the building. 

• If you hear thunder, you are close enough to a storm to be struck by lightning. Cease all wor 
and seek shelter, either a sturdy building or car, immediately. Do not take shelter in sma 
sheds, under isolated tress or in convertible automobiles. Avoid trees as they are targets fc 
lightning. If in a car, keep the windows up. 

• If you are caught outside during a thunderstorm and no shelter is available, find a low sp 
away from trees, fences and poles. Squat low to the ground on the balls of your feet, plac 
your hands on your knees with head between them. Make yourself the smallest targ 
possible and minimize your contact with the ground. 
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If a tornado warning is issued for Madison County, ENSR employees will take the following 

measures: 

• If located within a residence, go to the basement and stay away from the west and south 

walls. Hide under a heavy table or stairs to protect you from crumbling walls and large 

airborne debris falling into the basement. If the building has no basement, go to a windowless, 

interior room, such as a closet or bathroom, on the lowest floor of the building. Get under 

something sturdy if possible. 

• I! you are working outside and can not enter a resident's home, go to the pre-designated 

shelter areas within Hartford. According to the Hartford Police Department, these shelters 

include: 

~ The Hartford Community Center located at the intersection of Rand and Delmar 

~ Elementary school located on West 2nd 

• If you are working outside and can not get inside a building quickly enough to avoid the storm, 

lie flat in a ditch or low spot with your hands shielding your head. 

• If you are in your car, do not try to out-drive the tornado. Tornadoes can change direction anc 

can lift up a car and toss it through the air. Get out of your car immediately and take shelter ir 

a nearby building. If there is no time to get indoors, lie in a ditch or low-lying area away Iron 

the vehicle. 

After the storm, help injured or trapped persons to the extent possible or contact 9-1-1 fa 

assistance. All field teams must be equipped with cellular phones to ensure prom~ 

communication with local emergency responders. Listen for the latest emergency information an 

obey all curfews and emergency orders. Avoid all downed power lines and stay out of damage 

buildings. 

5.14 Confined Space Entry 

It may be necessary to place vapor barriers within the crawlspaces of the homes. A crawl spa< 

meets the definition of a confined space. Depending upon the atmosphere generated by • 

contents, or the physical hazards created by work performed inside the crawlspace, the crawlspa• 

may be considered a Permit Required Confined Space that is subject to the requirements 

OSHA's Permit Required Confined Spaces standard at 29 CFR 1910.146. If it becomes necess1 

to enter a crawlspace, air monitoring must be performed first to determine whether or not 

atmospheric hazard exists within the space. 

Atmospheric hazards include: 
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• an oxygen deficient atmosphere (i.e.,< 19.5% 0 2) 

• a flammable atmosphere (i.e.,> 10% of the LEL); or 

• a toxic atmosphere {i.e., any OSHA regulated chemical at an airborne concentration above 

its permissible exposure limit (PEL)}. 

II an atmospheric hazard(s) is found to exist within the crawlspace, the contractor must comply with 

all aspects of 29 CFR 1910.146 including, as a minimum: 

• having a written Permit Required Confined Space Program; 

• utilizing employees who are formally trained as confined space entrants, attendants and 

supervisors; 

• implementing a Confined Space Entry Permit System; 

• performing the initial and ongoing atmospheric monitoring that is required to satisfy the 
conditions of the permit; 

• providing employees who enter the space with appropriate respiratory protection, protective 

clothing, and equipment; 

• providing for adequate communication between the entrant(s) and attendant; and, 

• providing for emergency rescue services. 

It is the sole responsibility of the contractor who enters the space to comply with the requirements of i 
29 CFR 1910.146 and the provisions of their written confined space entry program. 

ENSR must receive and review the contractor's written Permit Required Confined Space Program 

prior to the start of the project. In addition, ENSR must receive copies of the confined space entry 
training records of all contractor employees that will be involved in the work. And finally, the 

Confined Space Entry Permit that is generated must be reviewed by the ENSR SSO before any 
entry takes place. 

No ENSR employee should enter a confined space without the approval of the ENSR Regiona 
Health and Safety Manager. ENSR employees who have not received formal confined space entl) 

training must never enter a Permit Required Confined Space. 
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6.0 AIR MONITORING 

When ENSR conducts a walk-through of each home, they perform air monitoring lor the presence 

of the petroleum and VOC vapors, as well as monitoring for explosive atmospheres. This same 

monitoring protocol is followed when ENSR responds to a request from the Hartford Fire 

Department following a building owner's odor complaint and when ENSR performs sewer 

monitoring. During drilling operations, ENSR is screening soils and the work area for toxic vapors 

only, unless that monitoring suggests a flammable atmosphere may exist in the work area. At the 

same time, ENSR is also using this air monitoring data to determine employee exposure to the 

vapors of the contaminants of concern. 

6.1 Direct Reading Instruments 

Instrument 1 - Thermo Environmental instruments TV A 1000 Toxic Vapor Analyzer 

The TVA-1 000 contains dual photoionization and flameionization detectors in a single instrument 

which allows ENSR to identify the presence of organic and inorganic vapors at the same time. 

The PI D will detect the presence of BTEX compounds but does not respond very well to the 

presence of straight chain hydrocarbons and will not detect the presence of methane at all. The 

FID responds very well to methane and other straight chain hydrocarbons. If ENSR records a 

high FID reading with virtually no PID response, this might indicate the presence of methane. A 

high PID reading with no FID readings might suggest the presence of aromatic hydrocarbons with 

no methane. 

For purposes of employee safety, ENSR will use the PID to determine when engineering control~ 

and respiratory protection may need to be donned. If the PID indicates sustained (15 minute: 

breathing zone vapor concentrations in excess of 50 units, engineering controls, as defined ir 

Section 7 .2, will be implemented or work in this area will not be conducted. This action limit i: 

based on the current TLV for gasoline, 300 ppm. The most toxic component of gasoline i: 

benzene, whose current TLV is 0.5 ppm. Studies done by McDermott and Killiany in 1978 (Que~ 

for a Gasoline TLV- AIHAJ 39:110-117, 1978) indicate that the benzene content of gasoline vapc 

is typically in the range of 0.4%. To assure that employee exposures to benzene remain below th 

current TLV of 0.5 ppm, ENSR has established an action limit of 50 ppm total VOCs (i.e 

approximately 0.5 ppm/0.4%). 

Instrument 2 - MSA Passport 4-way Gas Meter 
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Although unlikely, ENSR will be using a combustible gas indicator (CGI) to determine if explosive • 
atmospheres are present in the basements during scheduled walk-throughs and emergency ' 
response events, as well as in the sewer systems. If an LEL is detected within a home, ENSR and 
other contractors, if present, will cease operations, and leave the work area, until concentrations 
subside. If concentrations fail to subside and work must still be performed, it will be necessary to 
mobilize portable ventilation equipment to the work area. Work will not resume until air monitoring 
confirms that the ventilation is successful in removing flammable vapors from the work area. 

For sewer monitoring, the action limit lor initiating engineering controls is 1 0% of the LEL. 

6.2 Personal Air Sampling 

Personal air monitoring will not be conducted at this site. 

6.3 Calibration and Recordkeeping 

Equipment will be used and calibrated in accordance with the manufacturer's instructions and with 
ENSR's standard operating procedures. The PID should be calibrated against a standard, typically 
50- 100 ppm isobutylene-in-air. The FID will be calibrated to methane. The CGI will be calibrated to 
a methane in air standard (i.e., 50% LEL). Detailed information on calibration procedures and the 
results of on-site sampling will be recorded in a project specific field notebook. 

6.4 Contingency Plan Response 

ENSR may perform needs assessments and/or indoor air monitoring in homes or buildings a 
which the Contingency Plan has been implemented. The Contingency Plan will be implemente< 
when the Hartford Fire Department receives a petroleum vapor complaint from a Hartfon 
resident. Prior to entering a home or building from which a complaint regarding petroleum odor 
was received, ENSR will contact the Hartford Fire Department and/or Illinois EPA to review any a 
monitoring and/or air sampling data that they have already collected during their initial response t 
the building. Based on this review, and any additional air sampling conducted by ENSR, th 
protocol outlined in the table below will be implemented by ENSR employees who may have t 
enter the home to perform a needs assessment and/or indoor air monitoring as part of th 
contingency plan response. 
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Contingency Plan Response 

Conditions within the Building 
LEL readings are beinq reported 

LEL readings have subsided to zero and total 
VOC readings as measured with a PID (do not 

use FID readings as the FID will detect the 
presence of methane as well as the VOCs of 

concern) are between 0 and 50 units 
LEL readings have subsided to zero and total 

VOC readings on the PID indicate 
concentrations between 50 units and 250 units 
LEL readings have subsided to zero but total 

VOC readings on PID exceed 250 units 
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7.0 PERSONAl PROTECTIVE EQUIPMENT 

Personal protective equipment (PPE) will be worn during these activities to prevent on-site 
personnel from being injured by the safety hazards posed by the site and/or the activities being 
performed. In addition, chemical protective clothing will be worn to prevent direct dermal contact 
with the site's chemical contaminants. The following table describes the PPE and chemical 
protective clothing to be worn for general site activities and for certain specific tasks. 

7.1 Chemical Protective Clothing 

PPE Item Concrete Hand Drilling 
Coring Augerin with 

g Geoprobe 
or Auger 
Rig 

Hard Hat if 
Bump Cap 

Steel Toed Safety if if if 
Shoes 
Safety Glasses with if if if 
Sideshields 
T ralfic Vests If working If working II working 

in traffic in traffic in traffic 
areas areas areas 

Safety goggles with if 

Faceshield 
Work Coveralls 

Tyvek Coveralls 

Leather or Kevlar if if if 
qloves 
N-Dex disposable 
nitrile gloves 

Inner latex/Outer when when 
Nitrile gloves handling handling 

soils soils 

I Hearing Protection if if 
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Sewer Foundation Mold Needs 
Monitoring Sealing/ Removal Assess me 

Fan Continge~ 
Installation Plan 

Response 
if 

In low Inlow Inlow 
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7.2 Exposure Controls 

7.2.1 Engineering Controls Inside Residence or Building 

If the PID indicates sustained (15-minute) breathing zone vapor concentrations in excess of the 
action limit of 50 units on the PID, engineering controls will be implemented. These controls 
include the following: 

• Opening all of the windows in the basement 

• Using portable ventilation to remove the vapors from the interior work space to the exterior 
of the home. 

Although unlikely, ENSR will be using a combustible gas indicator (CGI) to determine if explosive 
atmospheres are present during the installation and operation and maintenance of the pilot 
systems, as well as during contingency plan responses and vapor migration pathway 
assessments. If such conditions are detected, ENSR and other contractors, if present, will cease 
operations, and leave the work area, until concentrations subside. If concentrations fail to 
subside and work must still be performed, it will be necessary to mobilize portable ventilation 
equipment to the work area. Work will not resume until air monitoring confirms that the 
ventilation is successful in removing flammable vapors from the work area. 

7.2.2 Respiratory Protection 

II engineering controls can not be implemented (i.e. basements have no windows) or are 
unsuccessful in removing vapors from interior spaces, respiratory protection, as defined below, 
will be necessary. It is not expected that the action level for donning respirators will be exceedec 
when intrusive work is being performed exterior to the residences or other buildings. However, if the 
action level is exceeded, respiratory protection will be donned as the use of engineering controls ir 
an outdoor environment is limited. Additionally, respiratory protection will be required wheneve 
mold removal activities are implemented. 

,ras.k·, 
During installation of vent wells, 50 to 250 units above background Full mask air purifying respirator 
monitoring points, system on the PID lor sustained 15- with organic vapor cartridges 
operation and needs minute period. 
assessments and contingency 
plan responses 

Mold removal activities During entire mold 
process 

Respiratory protection should also be donned if: 
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• Odors become objectionable at any time or 

• Respiratory tract irritation is noticed. 

All employees who are expected to wear respiratory protection must have successfully passed a 
quantitative or qualitative fit-test within the past year. 

7.3 Other Protective Equipment 

ENSR will bring the following additional safety items to the site: 

• Portable, hand-held eyewash bottles 

• First aid kit 

• Type A-B:C Fire extinguisher 

• Portable ventilation equipment 

• Portable communication equipment 
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8.0 SITE CONTROL 

To prevent both exposure of unprotected personnel and migration of contamination due to tracking 
by personnel or equipment, hazardous work areas will be clearly identified and decontamination 
procedures will be required for personnel and equipment leaving those areas. 

8.1 Access to Residences for Needs Assessments/Contingency Plan Response 

Most of the proposed work will take place in occupied homes. Access to the homes will be 
coordinated with the residents through the Hartford Working Groups public affairs firm, PM & 
Associates. ENSR will work closely with PM & Associates to coordinate the proposed building 
walk-throughs and ventilation system installation. 

8.2 Resident Access to Basement Areas During Installation 

ENSR will attempt to restrict the residents access to the basement while active installation 
activities are occurring. 

8.3 Designation of Zones 

ENSR designates work areas or zones as suggested in the "Occupational Safety and Healtr 
Guidance Manual for Hazardous Waste Site Activities," NIOSH/OSHAIUSCG/EPA, Novembe1 
1985. They recommend that the areas surrounding each of the work areas to be divided intc 
three zones: 

• Exclusion or "hot" Zone 
• Contamination Reduction Zone (CRZ) 
• Support Zone 

8.3.1 Exclusion Zone 

Formal exclusion zones will not be established within the basement of the homes. Howeve 
ENSR will attempt to restrict the residents access to the basement while active installatio 
activities are occurring. 

Exclusion zones will be established around exterior soil boring areas. Exclusion zones should t 
large enough (i.e. 20 foot radius) to protect residents and their direct neighbors from any physic 
or chemical hazards associated with the drilling operations. Traffic cones, traffic barriers or ta1 
will be used to demarcate these exclusion zones. All personnel entering these exclusion zon1 
must be trained in accordance with the requirements defined in Section 10.2 of this HASP a1 
must wear the prescribed level of personal protective equipment. 
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To minimize the potential impact that vehicular traffic will have on ENSR employees performing~ 
sewer monitoring activities, ENSR will erect traffic cones and barricades around the work area. If 
the SSO is of the opinion that these traffic control procedures are insufficient to protect ENSR 
employees, he will stop work and contact the PM and RHSM to implement additional traffic 
control options 

8.3.2 Decontamination Zone 

All PPE worn while working inside the home will be placed in garbage bags and removed from 
the home on a regular basis. Formal decontamination zones are not required when working in the 
basements. 

A decontamination zone will be established adjacent to the exclusion zone associated with drilling 
operations. If they are worn, personnel will remove contaminated gloves and other disposable 
items in this area and place them in a plastic bag until they can be properly disposed of. 

8.3.3 Support Zone for Immediate Work Areas 

The support zones will include the area outside of the exclusion zone where equipment and 
supplies can be safely stored. 

8.3.4 ENSR Office Location 

ENSR has established an office trailer at the Premcor Refinery located at 201 East Hawthorne St. 
This office location will serve as home base for all ENSR employees and ENSR contractors 
working at the site. 

It is possible that several project teams may be working at the site on a daily basis although each 
team will be working in a separate area and conducting different tasks. All ENSR employees and 
contractors will report directly to the office trailer, not their immediate work area, each morning. A 
brief planning meeting will be conducted when everyone is present to review the proposed work 
activities for the day and the specific work locations for each project team for that day. Each 
ENSR field team member and contractor will sign in to the logbook during this meeting. At the 
end of the day, team members will sign out. Adhering to this process is important so that in the 
event of a site emergency, all field team members can be accounted for. 
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8.4 General Site Safety Practices 

The following measures are designed to augment the specific health and safety guidelines 
provided in this plan. 

• Eating, drinking, chewing gum or tobacco, smoking or any practice that increases the 
probability of hand-to-mouth transfer and ingestion of materials is prohibited in the 
immediate work area and the decontamination zone. 

• Smoking is prohibited in all work areas. Matches and lighters are not allowed in these 
areas. 

• Hands and lace must be thoroughly washed upon leaving the work area and before 
eating, drinking or any other activities. 

• Beards or other facial hair that interfere with respirator lit are prohibited. 

• The use of alcohol or illicit drugs is prohibited during the conduct of field operations. 

• ENSR employees and contractors working in a BP project must not bring weapons onto 
the worksite. 

• All equipment must be decontaminated or properly discarded before leaving the site in 
accordance with the project work plan. 

HASP -Implementation of Interim Measures 

Hartford Area Hydrocarbon Plume Site 
Hartford, Illinois 

48 

July 2004 



9.0 DECONTAMINATION 

9.1 Personnel Decontamination 

Proper decontamination is required of all personnel before leaving an exclusion zone. All PPE 
worn while working inside the home will be placed in garbage bags and removed from the home 
on a regular basis. Formal decontamination zones are not required when working in the 
basements. 

A decontamination zone will be established adjacent to the exclusion zone associated with drilling 
operations. If they are worn, personnel will remove contaminated gloves and other disposable 
items in this area and place them in a plastic bag until they can be properly disposed of. 

Regardless of the type of decontamination system required, as a minimum, a container of potable 
water and liquid soap should be made available so employees can wash their hands and face 
before leaving the site for lunch or for the day. Employees should always wash their face and 
hands with soap and water before eating, smoking or drinking. 
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10.0 MEDICAL MONITORING AND TRAINING REQUIREMENTS 

10.1 Medical Monitoring 

1 0.1.1 HAZWOPER 

All ENSR personnel and drilling staff performing activities covered by this HASP and who may be 
exposed to the contaminants of concern must be active participants in a medical monitoring 
program which complies with 29 CFR 1910.120(!). Each ENSR employee and driller must have 
completed an annual surveillance examination and/or an initial baseline examination within the last 
year prior to performing any work on the site covered by this HASP. 

GRP Mechanical employees are not required to have HAZWOPER training as the tasks they are 
performing are not HAZWOPER-related. Therefore, they are also not required to participate in a 
HAZWOPER medical surveillance program. However, GRP employees must be prepared to don 
respiratory protection. As such, each GRP employee working on this project must be fit-tested for 
the respirator they will wear on this program and be medically cleared to wear such protection. 

10.1.2 Drug and Alcohol Testing 

All employees that perform work at this site must be involved in a drug testing program. 
Employees can not be assigned to field work at this site until they have completed and passed 
the required test. The ENSR PM is responsible for informing the subcontractor about BP's drug 
testing requirements. 

10.2 Health and Safety Training 

10.2.1 HAZWOPER 

All ENSR personnel and drilling staff performing activities covered by this HASP and who may be 
exposed to the contaminants of concern must have completed the appropriate trainin( 
requirements specified in 29 CFR 1910.120(e). Each individual must have completed an annua 
8-hour refresher-training course and/or initial 40-hour training course within the last year prior t< 
performing any work on the sites covered by this HASP. 

GRP Mechanical employees are not required to have HAZWOPER training as the tasks they ar 
performing are not HAZWOPER-related. However, GRP employees must be prepared to de 
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respiratory protection. As such, each GRP employee working on this project must have received 41 
respirator training. ~ 

1 0.2.2 Pre-Entry Briefing 

Prior to the commencement of on-site activities, a pre-entry briefing will be conducted by the SSO to 
review the specific requirements of this HASP. Attendance of the pre-entry meeting is mandatory for 
all personnel covered by this HASP and must be documented on the attendance form provided in 
Attachment D. Copies should be maintained on site in the project files. HASP sign-off sheets 
should also be collected and filed at the time of the pre-entry briefing. The pre-entry briefing must 
be completed for each new employee before they begin work at the site. 

10.2.3 Daily Safety Meetings 

Daily safety meetings will be conducted by the SSO. These meetings will be documented and 
attendance is mandatory 

1 0.3 Project Safety Audits 

BP expects that all contractors conduct and document periodic audits and inspections of their 
project site. The Project Manager is responsible for ensuring that an audit is conducted during the 
implementation of this project A HSE Audit checklist is attached and will be used by the PM to 
fulfill this BP requirement 

"Audit Inspection 
Checklist. xis" 
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11.0 EMERGENCY RESPONSE 

OSHA defines emergency response as any "response effort by employees from outside the 
immediate release area or by other designated responders (i.e., mutual-aid groups, local fire 
departments, etc.) to an occurrence which results, or is likely to result in an uncontrolled release 
of a hazardous substance." According to ENSR policy, ENSR personnel shall not participate in 
any emergency response where there are potential safety or health hazards (i.e., fire, explosion, 
or chemical exposure). ENSR response actions will be limited to evacuation and medical/first aid 
as described within this section below. As such this section is written to comply with the 
requirements of 29 CFR 1910.38 (a). 

11.1 Emergency Response Training 

Employees must be instructed in the specific aspects of emergency evacuation applicable to the 
site. 

• The type(s) of potential emergencies that may occur at the facility 

• The sound and meaning of the facility's emergency alarms and signals 

• The escape routes and procedures for exiting the facility in the event of an emergency 

• The designated place of refuge where employees should gather in the event of evacuation 

11.2 Employee Accounting Method 

The ENSR SSO is responsible for keeping track of all ENSR personnel on-site at all times. A 
representative from ENSR's subcontractor(s) should be given the same responsibility for their 
employees. In the event of an emergency that requires evacuation from the work area, the 
ENSR SSO will organize ENSR and subcontractor personnel at the place of refuge and attempt 
to account for all personnel that were on-site at the time of the emergency. If one or more 
employees are missing, the SSO should inform the local Fire Department that responds to the 
emergency. 

11.3 Rescue and Medical Duty Assignments 

The phone numbers of the police and fire departments, ambulance service, local hospital, an< 
ENSR representatives are provided in the Emergency Reference Sheet that appears at the en< 
of this section. In addition, this sheet also contains the directions to the nearest hospital. A cop 
of this sheet will be kept in ENSR's field vehicle. 

In the event an injury or illness requires more than first aid treatment, the SSO will accompan 
the injured person to the medical facility and will remain with the person until release < 
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admittance is determined. The escort will relay all appropriate medical information to the on-site 
4 project manager and the RHSM. ~ 

If the injured employee can be moved !rom the accident area, he or she will be brought to the 

CRZ where their PPE will be removed. II the person is suffering from a back or neck injury the 

person will not be moved and the requirements for decontamination do not apply. The SSO must 

familiarize the responding emergency personnel about the nature of the site and the injury. If the 

responder feels that the PPE can be cut away from the injured person's body, this will be done 

on-site. If this not feasible, decontamination will be performed after the injured person has been 

stabilized. 

11.4 Accident Reporting and Investigation 

Any incident (other than minor first aid treatment) resulting in injury, illness or property damage 

requires an accident investigation and report. The investigation should be conducted as soon as 

emergency conditions are under control. The purpose of the investigation is not to attribute 

blame but to determine the pertinent facts so that repeat or similar occurrences can be avoided. 

An ENSR accident investigation form is presented in Attachment E of this HASP. The injured 

ENSR employee's supervisor and the RHSM should be notified immediately of the injury. 

If a subcontractor employee is injured, they are required to notify the ENSR SSO. Once the 

incident is under control, the subcontractor will submit a copy of their company's acciden· 

investigation report to the ENSR SSO. 

11.5 BP Notification of Injury/Incident 

BP expects that all injuries, spills greater than 42 gallons and all property damage greater tha1 

$500 occurring on a BP project or site will be reported to BP management immediately. These 

and all other incidents and near miss events, including first aid cases, are to be documented a 

outlined in BP's Incident Reporting Guidelines. BP expects that ENSR and its contractors wi 

conduct, document and submit a Root Cause Analysis Investigation for all work-related injuriel 

illnesses, accidents and near misses. The RHSM will assist the PM in assuring that the case · 

reported and documented in accordance with these requirements. 
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Ambulance: 

Fire: 

Police: 

Hospital: 

EMERGENCY REFERENCES 

9-H 

9-1-i 

9-1-1 

618-463-7311 

Alton Memorial Hospital 
One Memorial Drive 
Alton, Illinois 

Directions to Hospital: From the work location, head towards Hwy 3 North. Once on Hwy 3 
North, drive 4.8 miles and follow as Hwy 3 North bears right. Drive 
0.3 miles and turn left onto College Avenue (Hwy 140 West). Drive 
1.5 miles and turn left onto Rock Springs Drive. Drive 0.2 miles and 
turn right onto Memorial Drive. Drive 0.3 miles to the hospital. 

ENSR Project Representatives: 

ENSRANESTFORD,MA 

- Kathleen Harvey (RHSM) 

ENSRANARRENVILLE, IL 

-Ralph Feeney (PM) 

Hartford Working Group Representatives: 

John Wigger/ Atlantic Richfield 
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EN:R. 

Map with Directions from Site to Alton Memorial Hospital 

One Memorial Drive - Alton, Illinois 
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ATTACHMENT A 

BP'S GOLDEN RULES OF SAFETY 



Attachment A- BP's Golden Rules of Safetv 
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Attachment B 

Health and Safety Plan Receipt and Acceptance Form 
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Health and Safety Plan Receipt and Acceptance Form 

IMPLEMENTATION OF INTERIM MEASURES 

HARTFORD AREA HYDROCARBON PLUME SITE 

HARTFORD, ILLINOIS 

I have received a copy of the Health and Safety Plan prepared for the above-referenced site and 

activities. I have read and understood its contents and I agree that I will abide by its requirements. 

Name (Print) _________________ _ 

Signature ------------------

Representing (Print) 
Company Name 
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ATTACHMENT C 

Job Hazard Analysis Form 
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PRINCIPAL POTENTIAL 

STEPS HAZARDS 

INSPECTION SAFETY EQUIPMENT 
REQUIREMENTS 

I 
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Attachment D 

Health and Safety Plan Pre-Entry and Daily Briefing Attendance Form 
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Health and Safety Plan Pre-Entry and Daily Briefing Attendance Form 

IMPLEMENTATION OF INTERIM MEASURES 

HARTFORD AREA HYDROCARBON PlUME SITE 

HARTFORD, IlLINOIS 

Briefing Conducted By: -----------------------

Date Performed: --------------

Printed Name Signature 
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Representing 
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Attachment E 

Supervisor's Accident Investigation Report Form 
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H&S SOP NO: 4.2 -------- EN,.~ ENSR Consulting and Engineering 

SUPERVISOR'S ACCIDENT INVESTIGATION REPORT 

Injured Employee Job Title ------------

Home Office------------- Division/Department __________ _ 

Dateffime of Accident---------------------------

location of Accident-----------------------'--------

Witnesses to the Accident---------------------------

Injury Incurred? ___ Nature of Injury----------------------

Engaged in What Task When Injured?-----------------------

Will Lost Time Occur? ___ How Long? ____ Date Lost Time Began --------

Were Other Persons Involved/Injured? -----------------------

How Did the Accident Occur?--------------------------

What Could Be Done to Prevent Recurrence of the Accident? ---------------

What Actions Have You Taken Thus Far to Prevent Recurrence? --------------

Supervisor's Signature------------ Title _________ Date ___ _ 

Reviewer's Signature ___________ Title ________ Date ___ _ 

Note: If the space provided on this form is insufficient, provide additional information on < 
separate page and attach. The completed accident investigation report must submitted to thE 
Regional Health and Safety Manager within two days of the occurrence of the accident. 

Page 1 of i Revision 0: March 15,1991 
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1.0 GENERAL INFORMATION AND SCOPE OF WORK 

This Site Health and Safety Plan (HASP) provides operational guidelines for Clayton 

Group Services, Inc. (Clayton) personnel during work to be performed for the 

Investigation Plan in the Village of Hartford, Illinois (Hartford). The HASP has been 

prepared in accordance with applicable Occupational Safety and Health Administration 

(OSHA) and United States Environmental Protection Agency (USEPA) guidance 

documents and Clayton policies. 

The health and safety protocols established in this Plan are based on the site conditions 

and chemical hazards known and/or anticipated to be present. Chemical Hazards 

Response Information System (CHRIS) sheets for the constituents are provided in 

Attachment A. This HASP is intended for use during the specified activities. 

Specifications herein are subject to review and revision based on actual conditions 

encountered in the field. 

Before site operations begin, a pre-entry safety briefing will be held, and all employees 

involved in these operations will have read and understood this HASP and all revisions 

made. At a minimum, follow-up briefings will be held at the beginning of each 

workweek. 

1.1 PROJECT DESCRIPTION 

The proposed principal field activities include: 

• Cone Penetrometer Testing (CPT) and Rapid Optical Screening Tool (ROS'fTM) 

investigation within Hartford with soil and groundwater sampling at selected 

locations. 

• Well gauging in Hartford wells, Premcor refinery wells, and Shell/Tannery wells. 
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• Drilling and installing soil borings/monitoring wells in Hartford. 

• ln-situ hydraulic conductivity testing of selected monitoring wells. 

• Groundwater sampling of selected monitoring wells. 

• Repairs/replacement of existing monitoring wells in Hartford. 

• Bail down recovery testing on selected wells in Hartford. 

• lnfrastructure assessment, which includes using electro-magnetic remote sensing and/ 
or other remote sensing methods, as appropriate. 

• Excavation, drilling, and associated soil sampling near identified utilities/pipelines in 

Hartford. 

• Excavation and trenching in Hartford. 

1.2 SITE DESCRIPTION AND SITE BACKGROUND 

Background information regarding the vapor/free product issues in the northern portion of 

Hartford has been discussed in numerous reports by public and private entities. 

Two of the most comprehensive reports presenting this background information are the 

March 1992 History of Hydrocarbon Releases in the Village of Hartford. Illinois 

prepared for Shell Oil Company by Engineering-Science and the November 1990 

Hartford Underground Hydrocarbon Investigation prepared by the Illinois 

Environmental Protection Agency (Illinois EPA). A Final Release by the lllinois 

Department of Public Health titled Public Health Assessment Response to Vapors in 

Hartford Homes, Hartford, Madison County, J/linois, undated, was the most recent 

known document addressing vapor/free product issues in Hartford by others during 2002. 

On behalf of the Premcor Refining Group (Premcor) Clayton recently completed a 

Current Conditions Report for the Premcor Hartford Refinery and River Dock, dated 

April 28, 2003 and a Vapor Control System Evaluation of the Village of Hartford, dated 

August 14, 2003. 
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The project area is primarily a residential neighborhood with scattered light commercial 

development. Hydrocarbon odor complaints have been documented in Hartford since the 

mid-1960s. In addition, house fires attributed to petroleum vapors entering the home 

have been documented since the early 1970s. Increased frequency of odor complaints and 

the house fires all occurred during periods of increasing or peak groundwater levels. 

The hydrogeology of the Hartford vicinity consists of three aquifers that vary from 

unconfined to confined conditions. The aquifers consist of coarse- to fine-grained 

permeable sands deposited within low permeability silty clays. The deeper and thickest 

aquifer is known as the Main Sand. This aquifer underlies the entire area beginning at 

depths ranging from approximately 20 to 45 feet below ground surface (bgs). Overlying 

the Main Sand beneath the northeast section of Hartford are two sand intervals (the EPA 

Sand and the Rand Sand) interbedden with low permeability clay and silty clays. The 

upper seasonally saturated Rand Sand is encountered at approximately 20 feet bgs. The 

EPA Sand underlies the Rand Sand. The EPA Sand is separated from the Rand Sand by a 

clay layer that ranges in thickness from 3 to 1 1 .5 feet. The EPA Sand and the Main Sand 

are hydraulically connected, while the Rand Sand is not hydraulically connected to either 

the EPA Sand or the Main Sand. 

Past investigations conducted in Hartford show that in addition to the free phase 

hydrocarbons found on the water table, shallower (near-surface) soils are also 

contaminated with hydrocarbons. 
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2.0 PROJECT SAFETY REQUIREMENTS 

2.1 PERSONNEL 

Project Manager 

Project Health and Safety Officer 

Site Health and Safety Officer 

Monte Nienkerk 

Ken Comire 

Heidi Mendygral 

The site health and safety officer will have the authority and responsibility to change 

levels of protection and, when necessary, shut down the operation. 

Personnel Roles 

Project Manager 

The Project Manager (PM) has primary responsibility for the completion of the project. It 

is the PM's duty to keep the project on schedule, and to communicate with the client 

regarding progress toward the specified goals. 

Project Health and Safety Officer 

The project health and safety officer (PHSO) has overall responsibility for establishing 

appropriate health and safety procedures. The PHSO must oversee operations and ensure 

that project requirements are met. The PHSO is responsible for documenting that 

employees have received proper health and safety training and have participated in a 

medical surveillance program. 

Site Health and Safety Officer 

The site health and safety officer (SHSO) is responsible for documenting that the 

designated procedures are implemented in the field. The SHSO should be consulted 

before any changes in the recommended procedures or levels of protective clothing are 

made. The SHSO is the onsite coordinator and overseer of operations. It is the SHSO's 
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duty to maintain site security, supervise the laborers and technicians, and ensure that all 

procedures (health and safety, decontamination, protective equipment, etc.) are followed. 

2.2 EMPLOYEE TRAINING REQUIREMENTS 

All Clayton operational employees participate in routine health and safety education and 

training programs. These programs are designed to provide Clayton employees with a 

thorough knowledge of hazardous materials, health and safety hazard potentials, and 

compliance with federal OSHA 29 CFR 1910.120 (e): 40 hours initial instruction, 8 hours 

refresher training annually, and EPA requirements. At a minimum, this training includes 

the following: 

• General safety rules • Fire prevention/protection 

• Basics of toxicology/physiology • First aid I CPR 

• Hazardous materials (types/characteristics) • Confined space work I safety 

Hazard communication information • Atmospheric testing I sampling procedures 

• Respiratory training • Emergency response procedures 

• Chemical protective clothing • Electrical hazard 

• Decontamination procedures Federal and state regulations 

Before work begins, a pre-entry safety briefing will be held. The Health and Safety Plan 

Acknowledgement fom1 must be completed to document this briefing (Attachment B). 

Follow-up briefings will be held as needed. At a minimum, follow-up briefings will be 

held at the beginning of each workweek and documented with a Tailgate Meeting 

Minutes form. 
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3.0 HAZARDEVALUATION 

Available data for the work area indicate potential chemical hazards may be present in 

various media onsite. The following summarizes the potential chemical and physical 

hazards associated with each planned field activity: 

Field Activity Potential Hazard 

CPT/ROSTTM investigation, drilling Direct contact with contaminants in soil and groundwater; 

and monitoring well installation, \ heat/cold stress; heavy machinery noise; trips, slips, and falls; 

excavation and trenching inhalation or ignition of escaping vapors or gases; contact of 
drilling rig mast with overhead electrical lines; contact with 
moving parts. 

Well gauging, hydraulic Direct contact with contaminants in soil and groundwater; 

conductivity testing, soil and heat/cold stress; trips, slips, and falls; inhalation or ignition of 

groundwater sampling escaping v~_p~JrS or gases 

Additional hazards to be aware of include vehicular and pedestrian traffic in Hartford. 

3.1 CHEMICAL HAZARDS 

Contaminants that may be encountered during the activities are associated with 

petroleum. Specific chemicals that may be encountered can be grouped into volatile 

organic compounds (VOCs), semi-volatile organic compounds (SVOCs), and metals. 

VOCs that may be present are benzene, ethyl benzene, methyl tertiary butyl ether 

(MTBE), toluene, and xylene. SVOCS that may be present are acenaphthene, anthracene, 

benzo(a)anthracene, benzo(a)pyrene, chrysene, fluorene, naphthalene, phenanthrene, 

pyrene, phenol, bis(2-ethylhexyl)phthalate, and di-n-butyl phthalate. Metals that may be 

present are arsenic, chromium (total), lead, nickel, and vanadium. Other compounds of 

potential concern are cyanides (total), hydrogen sulfide, methane, and tetra-ethyllead. 

Chemical data safety information is provided in Attachment A. 
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3.2 COLD STRESS PRECAUTIONS 

When temperatures are expected to be in the 40s or lower, especially during high winds, 

cold stress will be considered. Cold stress presents several different syndromes·. mild 

hypothermia and profound hypothermia, frostbite, and chilblains. The signs and 

symptoms of hypothermia include shivering, poor coordination, slowed pace, irritability, 

slurred speech, fatigue, and poor judgment. More severe hypothermia can result in 

stupor, collapse, and eventually death. 

The signs and symptoms of frostbite include stiffness and numbness in body parts (i.e., 

nose, ears, toes, and fingers), and a noticeable grayish or whitish skin color. 

Workers will be encouraged to wear layers of protective, insulated clothing; keep hands, 

head, and feet covered and warm; keep clothes dry; eat high-energy foods; and drink 

plenty of water. 

Warm shelter will be provided out of the wind for rest periods. Crews will be encouraged 

to get warm and dry during lunch periods. Dehydration is a factor in hypothermia and 

frostbite, and will be avoided. 

3.3 HEAT STRESS PRECAUTIONS 

Certain precautions (described below) will be required to reduce the likelihood of heat 

fatigue, heat exhaustion, and heat stroke. Heat stroke, in particular, is a life-threatening 

condition. All employees will be alert to the symptoms of heat exhaustion, which include 

extreme fatigue, cramps, dizziness, headache, nausea, profuse sweating, and pale clammy 

skin. 
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Heat stroke or the stage immediately preceding it includes bright red skin, or a bluish face 

or conjunctiva, tremors leading to convulsions, delirium, struggling, bright red chest area, 

hot skin, headache, and vertigo. Collapse, unconsciousness, coma, and death may follow. 

Workers will be encouraged to drink liquids from the time they wake up and frequently 

during the workday. 

3.4 PERSONAL PRECAUTIONS 

• Eating, drinking, chewing gum or tobacco, smoking, or any practice that increases the 
probability of hand-to-mouth transfer and ingestion of material is prohibited in any 
area designated contaminated. Smoking is allowed only in designated areas. 

• Whenever decontamination procedures for outer garments are in effect, the entire 
body shall be thoroughly washed as soon as possible after the protective garment is 
removed. 

• No facial hair that interferes with a satisfactory fit of the mask-to-face seal is allowed 
on personnel required to wear respirators. 

• Contact with contaminated or suspected contaminated surfaces should be avoided.· 
Whenever possible, walking through puddles or discolored surfaces; kneeling on the 
ground; leaning, sitting, or placing equipment on drums, containers, or the ground 
should be avoided. 

• Medicine and alcohol may aggravate the effects from exposure to toxic chemicals. 
Personnel should not take prescribed drugs where the potential for adsorption, 
inhalation, or ingestion of toxic substances may exist in the subsurface environment, 
unless specifically approved by a qualified physician. Alcoholic beverage intake 
while onsite is prohibited. Personnel must comply with the Clayton drug and alcohol 
policy. 

• All personnel must be familiar with standard operating safety procedures and any 
additional instructions and information contained in this HASP. 

• All personnel must adhere to the information contained in this HASP. 

• Contact lenses cannot be worn when respirator protection is required or when the 
hazard of splash exists. 
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3.5 GENERJ\L OPERATIONS 

• Site-specific requirements may be required when working within the subject area. 

• All personnel entering a work site must be adequately trained and thoroughly briefed 
on anticipated hazards, equipment to be worn, safety practices to be followed, 
emergency procedures, and communications. 

• Any required respiratory protective devices and clothing must be worn by all 
personnel going into areas designated for wearing protective equipment. 

• Work areas for various operational activities must be established. 

• All electrical equipment (power tools, extension cords, etc.) shall conform to OSHA 
29 CFR 1926.400 Subpart K. 

• Frequent and regular inspections of site operations will be conducted to ensure 
compliance with this HASP. If any changes in operation occur, this HASP will be 
modified to reflect changes. 

• All first aids and injuries must be immediately reported to the SHSO. 

3.6 DRILLING/ EARTH MOVING I EXCAVATION OPERATIONS 

Heavy machinery will be present during drilling, earthmoving, excavation, and trenching 

activities; particular care will be maintained to avoid accidents. Many opportunities for 

accidents exist while working near these types of equipment. The contractor will comply 

with the requirements specified in 29 CFR 1926, Subpart "0" and "P ." 

The area utility locator will be contacted to locate all suspected utility lines. Drilling near 

the electrical power lines, either overhead or buried, requires special precautionary 

measures by all involved in site work operations. 

The SHSO, drilling, and earthmoving/excavation subcontractor's foreman is responsible 

for ensuring that the necessary equipment and work site are ready for safe working 
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conditions. They are also responsible for ensuring that the safe working procedures 

summarized below are followed. 

• All equipment will be operated by qualified personnel following general safe 

operating procedures in terms of equipment tolerance, clearance, capacities, etc. 

• Equipment shall be maintained properly and periodically inspected to ensure safe 

operation. 

• Unauthorized persons will not be allowed within the limits of operations while any 

activities are going on. 

3.7 CONFINED SPACE ENTRY 

Any excavation site will be reclassified as a permit-required confined space. This will 

require the following array of requirements: 

• Continuous ventilation of the excavation. 

• Full-time attendant outside the excavation monitoring work inside the excavation. 

• Posting the area as Permit-Required Confined Space. 

• Lifelines attached to workers inside the excavation (tied to the excavating equipment 

as a means of retrieving workers in the excavation should they become unconscious). 

Prior to any worker entering the excavation, Clayton will conduct air sampling for 

hydrogen sulfide, percent oxygen concentration, and lower explosive limits. Monitors 

will be equipped with an extended probe to allow monitoring from a location outside the 

excavation. After a safe atmosphere has been established and documented as listed 

below, the workers may enter the excavation. The workers entering the excavation will 

wear a portable gas monitor (for lower explosive limit [LEL], oxygen, and hydrogen 
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sulfide) with alarms at all times. Excavations will be evacuated any time the following 

levels are exceeded: 

• Oxygen content less than 19.5% or more than 25% 
• Hydrogen sulfide levels in excess of 5 parts per million (ppm) 
• LEL of5% 

Should continuous air monitoring indicate a hazardous atmosphere, employees will 

immediately evacuate the trench and not allow entry until the hazards have been 

eliminated using ventilation. 

3.8 PERSONAL PROTECTIVE EQUIPMENT 

3.8.1 Criteria for Levels of Protection 

Based on photoionization detector (PID) readings in the breathing zone, the criteria for 

levels of protection are as follows: 

Level D Background 

Level C (1) Atmospheric contaminant concentrations do not exceed Immediately Dangerous to 
Life and Health (IDLH) levels; (2) air concentrations of identified substances will be 
reduced by the respirator to below the substance's exposure limit; (3) service limit of 
respirator cartridges will not be exceeded; (4) atmosphere contains 19.5 to 21.5 percent 
oxygen; (5) atmosphere contains less than 10 ppm hydrogen sulfide; and (6) atmosphere 
contains no greater than 5 ppm total VOCs above background. 

Level B (I) Atmosphere with che!1Ucal concentrations considered lDLH; (2) atmosphere 
exceeding li!1Uts of protection afforded by respirators; (3) atmosphere contains 
substances with poor warning properties; (4) atmosphere contains less than 19.5 percent 
oxygen; and (5) atmosphere contains no greater than 50 ppm VOCs above background. 

It is anticipated that Level D personal protection will be used for all planned work. 
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3.8.2 Safety Equipment Associated with Levels of Protection 

Level D 

• Coveralls, (Optional) 

111 Boots, steel-toe 

• Boots (outer), disposable (optional) 

Level C 

• Full-face, air-purifying respirator with suitable 
cartridges 

Chemical-resistant suit (overalls & long-sleeved 
jacket; or polycoated, disposable, chemical-resistant 
coveralls) 

• Gloves (inner) surgical latex 

Gloves (outer) chemical-resistant (taped to sleeves) 

Level B 

• Positive pressure-demand Self-Contained Breathing 
Apparatus (SCBA) 

• Five-minute air pack 

• Chemical-resistant splash suit (overalls & long­
sleeved jacket; or polycoated, disposable, chemical­
resistant coveralls) 

• Gloves (inner) surgical latex 

• Gloves (outer) chemical-resistant (taped to sleeves) 

Hard hats 

Protective gloves 

"' Goggles or safety glasses 

• Boots (inner) steel-toe 

Boots (outer), disposable (taped to cuffs) 

Hard hat 

• Coveralls 

Boots (inner) chemical-resistant, steel-toe 

• Hard hat 

Coveralls 

Disposable boot & glove covers (optional) 

Air monitoring will be performed in order to ensure that appropriate engineering controls 

and personal protective equipment are adequate for the tasks being performed. During 

activities in which atmospheric monitoring is required, a PhD Lite Gas Detector or 

equivalent meter and a PID with a 10.2 eV lamp will be used. Most potentially hazardous 

VOCs are readily detectable with a PID instrument. In addition, the PhD Lite Gas 

Detector will be used to monitor LEL, oxygen (02), hydrogen sulfide (H2S) and carbon 

monoxide. Direct-reading air monitoring instruments will be calibrated at the beginning 

of each day and as required by the manufacturer. Calibration procedures for field 

screening instruments are described in the equipment operation manuals carried with the 

instruments. 
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The action limits for work stoppage and evacuation are a PID reading greater than 

10 ppm continuous reading or greater than 50-ppm instantaneous peak; an 

explosive gas concentration greater than 20 percent of the LEL in the general work 

area; a H 2S reading greater than 5 ppm. These action levels, along with the fact that 

these activities will be conducted in open areas, will provide appropriate protection 

against anticipated hazards. 

3.9 ACTION LEVELS 

Unless otherwise stated, the following action levels are for the breathing zone. 

BREATHING ZONE ACTION LEVELS 

Instrument Action Level Soecitic Action 

PID1
" 5 ppm above background Don respirators, equipped with combination organic 

continuous reading. vapor/acid gas cartridges (LEVEL C). 

PID111 > 10 ppm continuous reading or Evacuate the work area, allow to vent for 10 minutes and 
> 50 ppm instantaneous peak. then monitor again. If still above Action Level, evacuate 

area and contact SHSO. 

PhD Lite Gas LEL > 10 % at the borehole Exercise caution. 
Detector 

PhD Lite Gas LEL > 20 % at the borehole Continuously monitor immediate work area. 
Detector 

PhD Lite Gas LEL > 20 % in general work Evacuate the work area, allow to vent for 10 minutes and 
Detector area then monitor again. If still above Action Level, evacuate 

area and contact SHSO. 

PhD Lite Gas H2S,; 5 ppm Exercise caution. 
Detector 

PhD Lite Gas H2S > 5 ppm peak Evacuate the area, allow to vent for 10 minutes and then 
Detector monitor again. If still above Action Level, evacuate area and 

contact SHSO. 

* NIOSH Pocket Guide to Chemical Hazards, U.S. Dept. of Health and Human Services, June 1997. 

(1) PID will be calibrated to 100-ppm isobutvlene a minimum of twice durine each working dav. 

All air monitoring readings will be documented in an air monitoring data sheet or in the 

field logbook. 
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Respirators may be removed once air monitoring indicates respiratory protection is no 

longer necessary (i.e., the action levels are no longer exceeded). 

If the action levels for work area evacuation are exceeded, work will be suspended in the 

immediate vicinity of the borehole or work area for 10 minutes in order to allow the area 

to vent. After the l 0-minute venting period, air in the breathing zone will be monitored 

by a Clayton field supervisor wearing a respirator by approaching the work area from the 

upwind direction. If the PID and the PhD Lite Gas Detector indicate organic vapor 

concentrations and combustible gas levels are less than the action levels, work will 

continue; otherwise, the work area will be allowed to vent for 10 additional minutes, and 

the process will be repeated. 

If air-monitoring results in the breathing zone continue to exceed the evacuation action 

limits, the work area will be evacuated. Site conditions will be re-evaluated, and 

preparations for an upgrade of protection to Level B will be made. 

If the SHSO determines a hazard exists due to airborne dust or other particulates, 

respirators will be donned by field personnel. 

3.10 HEALTH SURVEILLANCE PROGRAM 

All Clayton employees involved with this project will participate in a health surveillance 

program under the direction of an occupational physician. This program will include a 

pre-employment medical examination and an annual examination. Periodic follow-up 

medical examinations are conducted as needed to assess the health status of individual 

workers based on the kinds of work and exposures encountered by the individual. Each 

physical examination consists of the following elements: 
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• 
• 

• 
• 

Review of personal and family health history 

Cardiovascular risk analysis 

Daily pressure questionnaire 

Complete physical examination 

Eye test: (near and distant vision, color vision, 
peripheral vision, depth perception) 

• 

• 

Electrocardiogram, 12 lead 

Detailed blood and urine analyses 

Gastrointestinal ( GJ) system 

Genitourinary disorders 

Pulmonary function study (functional lung 
capacity) 

As noted above, a pulmonary function study is performed on each employee to .determine 

if he/she is physically able to perform work while using respiratory protective equipment 

in compliance with OSHA 29 CFR 1910.134 and ANSI Z88.2 -1980. 

Clayton employee medical records are maintained at company offices and at the Health 

Company conducting the testing and physicals. 

A First Aid kit meeting OSHA requirements (29 CFR, Subpart D, Section 1926.50 and 

ANSI Z308.1- 1978) will be available in a support vehicle during all fieldwork. 
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4.0 AIR MONITORING PROTOCOL 

All monitoring will be conducted in accordance with the accepted practices utilized in the 

industry. 

A PID with a 10.2 e V probe or equivalent will be used to monitor ambient air conditions 

at the site during field operations. An operations and troubleshooting manual for the PID 

will be kept onsite during all fieldwork. The PID will be checked for proper calibration a 

minimum of twice daily and, as necessary, during the course of operations. Calibration 

results will be recorded in an air monitoring data sheet or in the field logbook. 

A PhD Lite Gas Detector equipped with sensors for oxygen, LEL, and hydrogen sulfide 

will be used to monitor for gases. The detector will be calibrated on a daily basis with the 

results recorded in an air monitoring data sheet or in the field logbook. 
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5.0 SITE CONTROL 

5.1 SITE COMMUNICATION 

Field investigators shall use the following signals when voice communication is not 

possible. 

• Waving hand toward the body in a "come here" gesture- COME HERE. 

• Pushing one or both hands away from the body in a "back up" gesture - BACK UP. 

• Extending both arms directly in front of the torso at shoulder level, hands open, palms 
forward, and stopping them abruptly- STOP RIGHT WHERE YOU ARE. 

• Throwing the right clenched fist with extended right thumb abruptly over the right 
shoulder in a "Jet's get out ofhere" gesture- LET'S GET OUT OF HERE. 

• Thumbs up- YES/EVERYTHING'S OKAY. 

• Thumbs down- NO/THIS DOESN'T LOOK GOOD. 

• Hands grasping throat- I'M CHOKING/OUT OF AIR. 

• Hands on top of head- I NEED ASSISTANCE. 

5.2 SAFETY ZONES AND ACCESS CONTROL 

Should it become necessary to upgrade above Level D, control boundaries for site work 

will be established and will consist of the Exclusion Zone, the Decontamination Zone, 

and the Clean Zone. The following is a description of each control zone: 

• The Exclusion Zone (contaminated area) will be the area within 10 feet around the 
work area. 
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• The Decontamination Zone (contamination reduction where decontamination takes 

place) will be the area from the perimeter of the Exclusion Zone to a 25-foot radius. 

• The Clean Zone (support area where workers should not be exposed to hazardous 

conditions) will be the area beyond the Decontamination Zone. 

Movement of equipment and personnel among these zones should be minimized to 

prevent cross-contamination from contaminated areas to clean zones. 

Site personnel will be briefed by the SHSO as to the location of work areas and Exclusion 

Zones, decontamination areas, telephones, fire extinguishers, prevailing wind direction, 

power lines (if not marked onsite ), and first aid kits. 

Potable water for health and safety procedures and decontamination procedures will be 

brought to the site as needed by site personnel and will be available in the 

Decontamination Zone and Clean Zone. 

5.3 SPECIFIC DECONTAMINATION PROCEDURES 

All work will be performed in Level D personal protection, and no personal 

decontamination area will be set up. Should conditions change at the site causing an 

upgraded level of protection, a decontamination area will be established and all workers 

informed of the necessary procedures. 

While in Level D, all disposable protective clothing will be disposed of as general refuse. 

Decontamination of equipment will take place on designated areas if necessary. If an 

upgrade to Level C occurs, all nondisposable protective equipment will be cleaned in a 

specified contaminant reduction zone before leaving the site. The protective equipment 

will be cleaned with a detergent wash and rinsed with distilled water. 
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6.0 CONTINGENCY PLAN AND EMERGENCY PROCEDURES 

When working within or in association with a refinery, the facility has safety regulations 

that all contractors and personnel must obey. Injuries must be reported to the SHSO and 

appropriate refinery personnel. An accident/injury form must be completed 

(Attachment C). Copies of the route to the hospital will be kept in all site vehicles. 

Emergency telephone numbers will be posted near each available telephone. 

In case of an emergency, dial911 (or "0" on a cellular telephone) and send someone 

ont to the front of the facility (if warranted) to meet the emergency personnel. 

Illinois Emergency Management Agency (IEMA) 1-800-782-7860 (spills) 

Alton Memorial Hospital (618) 463-7300 

Police 911 or "0" on a cellular phone 

Fire 911 or "0" on a cellular phone 

Illinois EPA Emergency Response Unit (217) 782-3637 

Poison Control Center (800) 942-5969 

Premcor Contact Steve Haug (618) 254-7301 Ext. 530 

Cell: (618) 779-3069 

Clayton Contact Monte Nienkerk or Ken Comire 

(630) 795-3200 

6.1 ROUTE TO HOSPITAL 

To Alton Memorial Hospital (General): From the Village of Hartford head west to 

Illinois 3 North. Turn right on Illinois 3 North (3.4 miles) continuing on East Broadway 

Street (2.2 miles)- this turns into East 41
h Street (0.1 miles). Finally, turn right on Pearl 

Street. After traveling 0.2 miles on Pearl Street, turn right onto Park Drive, and then an 

immediate right on East Drive. Turn left at Rock Springs Drive, and continue for 

0.6 miles to Alton Memorial Hospital. 
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For a printout of the directions and a map of the route to hospital, see Attachment C. 

6.2 FIRST AID PROCEDURES 

Inhalation: 

Skin Contact: 

Eye Contact: 

Ingestion: 

Remove to fresh air. If breathing has stopped, restore breathing 
through artificial respiration. 

Flush exposed area with water. Wash area thoroughly with soap 
and water. Remove all contaminated clothing and footwear. 

Flush immediately with large amounts of water, lifting upper and 
lower lids occasionally. Continue flushing for at least 15 minutes. 

Do not induce vomiting. If vomiting occurs spontaneously, keep 
person's head below hips to prevent inhalation. 

6.3 MEDICAL PROCEDURES 

Should any Clayton personnel visiting or working at the facility be injured or become ill, 

notify the SHSO and initiate the following emergency response plan: 

Note: The anticipated nature of chemical contamination on this project does not present 
an immediate threat to human health. Other than removal of outer garments and 
gross contamination, immediate emergency treatment of injuries will take 
precedence over rigorous personal decontamination. 

• If able, the injured person will proceed to the nearest available source of first aid. 
Remove soiled outer garments and, if necessary, wash the injured area with soap and 
water. 

• If the injury involves foreign material in the eyes, immediately flush the eyes with 
emergency eyewash solution and rinse with copious amounts of water at the nearest 
emergency eyewash station. Obtain or administer first aid as required. If further 
medical treatment is required, seek medical assistance as discussed below. 

• If the victim is unable to walk, but is conscious and there is no evidence of spinal 
injury, escort or transport the injured person to the nearest first aid facility. If the 
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victim cannot be moved without causing further injury, such as in the case of a severe 
compound fracture, take necessary emergency steps to control bleeding and 
immediately call for medical assistance as discussed below. 

• If the victim is unconscious or unable to move, do not move the injured person 
unless absolutely necessary to save his or ber life until the nature of the injury has 
been determined. 

• If there is any evidence of spinal injury, do not move the victim. Administer CPR if 
the victim is not breathing, control severe bleeding, and immediately call911 (or the 
operator on a cellular telephone) and advise them of the situation. Otherwise, 
seek medical assistance as discussed below. 

• If the victim is not breathing, administer artificial respiration. If the victim has no 
pulse, administer CPR. Control severe bleeding upon determination that the victim 
has a pulse and is breathing. 

• If the injury to the worker is related to the physical hazards previously identified, 
appropriate first-aid procedures will be instituted as follows: 

Hypothermia 
If a worker suffers from hypothermia, medical attention will be sought immediately. 
The employee will be moved out of the cold, and warm clothing or blankets will be 
provided. Warming will take place slowly; no food or beverage will be administered. 

Frostbite 
Any worker suffering from frostbite will be moved to a warm area immediately. 
Frostbitten areas of the body will be placed in warm (100 to 105 degrees) water, NOT 
hot water. Areas of concern will be handled gently and will not be rubbed or 
massaged. If toes or fingers are affected, gauze will be placed between them after 
warming them. The injured parts will be loosely bandaged. If the part has been 
thawed and refrozen, it will be rewarmed at room temperature. If necessary, medical 
assistance will be sought. 

Heat Stroke 
If a worker suffers a heat stroke, medical attention will be sought immediately. 
The victim will be moved out of the heat and into a cooler area. The victim will be 
cooled as quickly as possible by immersing him or her in a cool bath, or wrapping 
wet sheets around the body. While waiting for an ambulance to arrive, the victim will 
be watched for symptoms of shock. Nothing will be given orally. 
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Heat Exhaustion 
If any worker suffers from heat exhaustion, he or she will be moved out of the heat 
and into a cooler place. The victim will lie down with his or her feet up. Clothing 
will be removed or loosened, and cold packs, wet towels, or sheets will be used to 
cool the skin. One-half glass of water will be administered every 15 minutes if the 
victim is fully conscious and can tolerate it. During all of these procedures, the victim 
will be observed for symptoms of shock. If the victim has not recovered within a 
half-hour, or if the victim's condition worsens, medical attention will be sought. 

• If further medical treatment is required and 

The injury is not severe, contact Alton Memorial Hospital (618)-463-7300, and take 
the injured party to the hospital by private automobile. 

The injury is severe, immediately call for Premcor emergency personnel. 

• The SHSO will accompany the injured person to ensure prompt and proper medical 
attention. After proper medical treatment has been obtained, the SHSO will prepare a 
written report. 

6.4 EMERGENCY RESPONSE PLAN 

6.4.1 General 

This section provides basic steps required in case of emergencies such as fire, explosion, 

chemical spill, and weather-related situations. If any of the above events occur, contact 

the SHSO immediately. The SHSO wi"Jl contact the appropriate emergency personnel. In 

general, the following steps will be taken: 

1. Determine if site evacuation is necessary. If site evacuation is required, the SHSO 
will notify all Clayton personnel onsite. 

2. Shut down all equipment that is causing or could contribute to the emergency. 

3. Attempt to safely resolve the emergency. 

4. Contact other local authorities, if necessary (e.g., Police, Village of Hartford). 
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6.4.2 Fire or Explosion 

In the case of fire or explosion, contact the SHSO immediately. Assess the situation and 

respond accordingly. If there is any doubt about extinguishing a fire, if present, contact 

the fire department immediately. 

6.4.3 Chemical Spill 

In case of a chemical spill, immediately contact the SHSO and take steps to stop the 

source of the spill, if it is safe to do so. Attempt to limit the migration of the spill using 

physical barriers such as soil berms. Take steps to prevent the spill from entering sewer 

catch basins. 

6.4.4 Weather-Related Emergencies 

In the case of severe weather conditions, seek shelter inside the facility. If a tornado is 

sighted or conditions are favorable for a tornado, go to the rest room and sit on the floor 

facing the wall with your head tucked between your legs and your arms over your head. 

Stay away from glass windows. After the severe weather conditions have subsided, take 

a head count and conduct a search for all missing employees. 

6.5 ONSITE SAFETY EQUIPMENT 

A portable fire extinguisher, a First Aid Kit, eye wash bottles, and traffic cones or caution 

tape are maintained at the site. 

6.6 SPILL CONT AlNMENT PROGRAM 

Spills requiring a written spill containment program are not anticipated for the activities. 
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ETHYLBENZENE 

12.17 12.18 12.19 

i 1UO ~TEO LIQUID DENSITY LIOUIO HEAT CAPACm UOUIO THERMAL CONDUCTIVITY l!OUID ~ISCOS!rt 
1ture Pounds oef" cubic Temperature Sntis."t thermal unit Temperatura British th&rma! 

Temperature I "" too< {degree5 F) poer pound-F {degrees F) unit-inch per hour· 
(deq:rees F) Centipoise square loot-F 

54.990 40 .402 -90 1.065 40 .835 54.680 50 .404 _., 1,056 50 .n• 54.370 so .407 -70 1.047 so .719 54.060 70 .409 ......, 
1.~7 70 .570 53.750 80 .412 -so 1.028 80 .526 53.430 90 .414 -40 1.018 90 .586 53.120 100 .417 -30 1.009 100 .550 52.810 110 .419 -20 1.000 110 .518 52.500 120 ,421 -10 .990 120 ..... 52.190 130 . 424 0 .901 130 .... 1 51.370 140 .420 10 .971 140 .436 51,560 150 .429 20 ... , 150 .414 51250 160 .431 30 .953 160 .393 50.940 170 .404 40 .943 170 ,374 50.620 180 .436 50 .934 180 -'356 50.310 190 .439 60 .924 190 .340 50.000 200 .441 70 .915 200 ! .325 

' 
49.690 210 ·"" 80 .906 210 .311 

90 .... 
100 . 887 
110 . .an 
120 .868 

I 
130 .859 
140 .849 
150 .840 

I 160 .B:lO 
I 

12-21 12.22 12.23 12.24 UBILITY IN WATER SATURATED VAPOR PRESSURE SATURATED VAPOR OENSrTY IDEAL GAS HEAT CAPA.Cirt 

'""" I Pounds per 100 Tempefature Pounds per squara Temperature Pounds per cubic Temperature J Bri!isn thermal unit ,.F) pounds of water (degree3 F) ""' {degraes F) foot (degrees A I per paund-F 

5.02 .020 80 .202 80 .00370 -400 -.007 
100 .370 100 .00654 -350 ,026 
120 .844 120 .01099 -300 .060 140 1.071 140 .01757 -250 .093 160 1.713 160 .02734 -200 .125 
180 2.643 180 ·.04087 -150 .157 
200 3.953 200 .059:l6 -100 .187 
220 5.747 220 .08063 -50 217 240 8.147 240 .11520 0 246 
260 11290 260 .155\0 50 274 
2!10 15.32tl 280 .20490 100 .301 
300 20.410 300 .26570 150 .327 
320 26.1'30 320 .3:39~0 200 .3SJ 
340 :><.460 340 .42.620 250 = 380 4.3.800 360 ..52850 300 .401 

l 380 54.950 380 .64720 350 .424 
400 .446 

. 450 ... 7 
500 • .. 7 
550 .507 
600 .525 

I 



\ HYDROFLUORIC ACID I HFA I 
CAUTIONARY RESPONSE INFORMATION 
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Fire ~-~ 
~QaS<naybolllO't:>dl.o:e<lona:o:*"<::-.m•""" 
w- d'>elnl:;!llll'Oiedlve """"""' s.el~~ br•o:M!'ing 
~I'PQfOIIU!:I 

Exposure ~FOR MEOICAt AJO. 

"'""" Wiltun~s...--..ro~ 
tla<ll"fUl'Wia!d 
~.~o,. 10 Ires~! ao. 
~ tn~ '-SlOP~'=~. give ~•.....,.allen 
fln!a!l"on;JO$-.gr.,.e~ 
IF IN EYES. ~.,y~i<ls.~an:!IU.IIwltn ...,..., Of-. 
UO..OD 
Wiltoo.m,.-orc!•~· 
Hamn~ijswu......., 

Reii"CI"" c:><O...,..II:d clolhrlll""" Sl"lDI!s 
FIO.GI">all""""""'e'""""'pletllyoi-
IF IHEYES. t"cldeyecid:ioP"n-1\ost>..ch~of .. """ 
II' sw...u.OW€0- -..;,CONSOOUS.- «~~m~waer ·-OON:»IN:IIXC ~-

Water 
Pollution 

HAAM"lJL toACU.t.T"ICl!FE IN'.eRYI.ON C()oel;NrRATIOHS. 
~ ,., datlgefous , t ertan .. - ~ 
~ t>c;ll t.:alh ar.1 ..,;t,t~~e oll'idat<. '"'"""'op&t;JIDr$"' ,.~-~-

1. CORREcnVE RESPONSE ACTlONS 
OIUII: anllli$D01ne 

""'""""" O..""='=an~~Toe._ 

~--

2. CHEMICAl.. OEStGNATIONS 
1..1 CG~Qo_, 1:!-b"><:l.<iclil:inil 

-ralacill 
Z.lF-:tf'..t-lrO 
2..l lloiCV\JN ~......, 8.!)'1790 
l.~ OOT ID No.: Ho;oo 
l..S C'-SR:-.g .. lryHo..:156-I-J9.3 
2.l """-AGGuld.No.: 157 
1.7 Sl;andOH"dlnWstJbl T ..... Clo.sslfic;ollo>o: 

"'" 3. HEAL Tl-4 HAZAAOS 
11 P..-sona!P~Equ~P,GP!f-~'"Qm..sl.lo!""""'-e"'""""U13101slho--,. 0'1i::l;dN,;ilhotace. ~po!$0n5'-df"Q lhs!)«<<<ucc"""' t.. Wnial """'_....., __ ,..,.,. 

~aul.,~c:<»""-ini~~~O..!Mfs·-CI"Jelt"ir;ai~Oaca~ $0-2$. A"""- ~n! ;on eye -sllft!S.I b1! ;rno~tffo. 
3.2 symp~ ...... F~-.._ ~=So:""'-'"- p;ainll.llt:uno o1 eyu- sllirl :1..3. , __ of bpo.o.,..: INGESTIOI't ,_ ._..,.,._-~·"'.nil.: 0<1 N:ll in:M:e vomb'iO. Si!m 

~ -.i<;tlmllu a.rno incor&ac:z- """""" ~'"""'- po.t him in~ $I"Q_.- a<>Jcal a~ ~S: lklsll.,;lt>-t too Ol •ut 15 ll"in. -Q)ft!UI ""r-.._ 
1.4 TI.V-TWA: "«<tlialli 
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<:~~fQCI: .err ,..,.,._ 10 '"- "YH· 
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11.0$1-Utl"l!l·l"Wk ll)lm-.F 
1.150SKAPfl..sTEL:I<Gtl$oe<l. 
1.11 OSI-IA I"El..C..IIIno: """ lll.teG 
3..11EPAIIEGI..:"""bte<l 

7. SHIPPING INFORMATION 
4_ FIRE HAZ.AR:DS 

4,1 Fla$h Point 

~-
7.1 Cr;ode$of?urity:RuQ<-nl: 4a-51~:t-a1· 

S2·SS"4·- 1(1% !!<:>ell! • 
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---.. ~Jied 4.6 O.~>;o.,;, in Fl .. : ~~ !2fliro!nl 
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4.10 Adbl>atk: Fla..,. r....,..,.a,.,,.,,Cu>e<O;!y 
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1.l Slor"'q•T"""""'"t"'a:~ 
7.l IIMf't-~ .. ,.,~,.,<>!qUf~ 
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7.SI!Io10Pollul:lonC..~B 
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5.J: ~wrth.Corlwnon~Wil 

attar.~! g!Qos. ~ om! Ol<lUin ,....,~ 
~s.olo:.a.Sl.IC!I<**ctSiin>R. W'il 

9. PHYSICAL & CHEMICAL 
PROPERTIES 

~....U;11!'1A:tlef.le-.ai"IJ""""Y 9.1 ~*"'$t.Qoat15"C-Iatm:Lquia 
~.::=:.~::a~"""'"" &.2 ~,,.,...,_"'"'_"' 
... -. 9.lllolllnoJ'""""''"""''$2"!'~6rc.~ U Stabil!tyO<wi"'J T~ s- 340'1( 

5.4 Heuln~IW..o -'ll"nn:< IO< Add~- 9.4 F~ Point:~~ 
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HYDROFLUORIC ACID 

9.20 '-21 u' ,_, 
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' " "·"' " ·~ ' " 75.40!1 " 0.731 .. 7a.lSD " ··~ M '·= .. .,,. .. 
··~ " 
.,., 

" "" " 0.141 

" 0.745 

" 0.751 

" 0.7$.1 

" 11.755 

" "" 

w ., uo ,, 
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,........,. 
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\ HYDROGEN SULFIDE 

CAUTIONARY RESPONSE INFORMATION 

~-t::oisln __ ~.~.vl:llble~~ct)Ujis -Ko,.o,ppo-~-,. """'"~...;.,IF". 
W""·~~-~ell.~bru~-·Kl'"" S>IU!~Ir!p<>ns""'~..sandc"'flrc:le~ 
Enw .. te .,-""'"""" ofllorQ<~-Sla,-~ ...... <MI- $<':r'J"' '<r.GQ """"' •• .,._ 
!<t9f\; ~-- hullh Ot!<! poAAotl CO><'Cfol->e:<­
Pr<>l«:!-lMW.h~ 

Fire 

Exposure 

Water 
Pollution 

"""'"""-'· FJ;ast"CacJ< abnil •apot 1:1~ may~ 
May e>p1>0e It 9*<:1"' an """"""" ..ea. Wear oo~ am sei-O:>IUi<ll'!d l:<o!,.,.'V ~PP2f'llt.IS Slop lryw ... _. ~-
Cool~ ~rs ;Jt>~ ""'" en.Cirlg SJV:an ..,.;,_ 
Lei fl<c tun. 

CALL FCR 1-EDICAI. AID. 

""""' POISONOUS IF -.eo. ...., . .,.. 
fo4oyeloln:$hair. 
~~-l11111ngNI!IIIOPI>!G.IIMJ~""'~ 
l!bo,~isdlll'icuii.QM:!~ 
IF !NEY£S. I'Oid"""'kl$ope1l;mi!U,h....,pio-nrycl-. 

HO.RMFU. YO.o.QLII,tlCUFE IN~R'l'LOW CONCEtm:to.nONS. 
May b: ~ f ~ e!U'B "'ate' l<r.llo.s 
NJ~:~tybca!J'eal!>-witmo.ol6cials. 
~ Oprlmots cl ntatl:ly- i<'Qies 

1. CORRECOVE RESPONSE ACTlONS 
0\U..-dit.perne 

2. CHEMICAl. DESIGNATIONS 
2.1 CG ~Group: t.t>t hed 
l.l Fo.....,lo; MIS 

..,~_,. 

1.l 11o00<1.m O...iV»o!km: Vllt053 
1.4 OOT1D"""-:1~J 
2.5 ~ R-simv ..... : 778:HI6-< 
U IU.ERG G,_ t;o.; 111 
2.1 S(o"""'«< ~~ l.,... Claulll<:.tloft: 

52242 

3. HEAl.. TH HAZNU)S 
3.1 f>.....,nal Prot.ctlo• E<!UIIW'WfOI: RU:Iber-1........., IIOilQ"'S.; ~1>1>'0""" ...sprnll)ry ~ l-2 SY"''IHDml ~oJ~E."ffi:suno: ltr~ofe,.es. m.., ..m~~m ... lll'lloJ"~bclno'""' IM:IIea.~;---.yjll:i0ra!y$>sm:>yoetu. Very~~"'"""""V­~IY-=-
l.J T,__nt olbp"s""'! !l<f1olllAT10N: fOIITO'o'e vlt:llm"""'e"""'sue: ~ t:fe~a.., '- •..,wed......., ,_Qi ~o;*""""'C -.-.IUIII< O>i)'llll':n ~ ~ • ._. gh)-sia:>n. EYES" wasl"lwitl>pilo~ ot -3.4 TlV·TWk 10~ 
l.$ TlV•STa...:I'C>thlil!\1 
:u n.v~ 1:; pgm 
1.1lO>Ii<:~by~:~PSllcW:~pooe....,uai"'S.>I""'""'If!"W!Oit\n!.$Di<VO'Olle><>rot 

~~­
l.ll...c!lyby-lloft;Cut""""'I"IOI;rw-M'*'. 
l.'l Clm:H>ioel""~C.W..,nlljtcta~ 
l.10Vapoo ca.~l !rritat>~ cr--istiu: Yap><~-..... ~~ suo::n ~ l>l!<sornt~R ,..,~.........., 101!fa!e_...., Olljgl\-~-
l.11lJ<w;d"' Solid Char3~ l.linif1U"I11"1:at:!r11 II SpiledOPCI)Ihing ard ~Ill..,.,...,_ ~my cause $ll'llOJIIrQ ....:~ ~ ot ~toe' $k>n. 
l.I~Oof....~O.CI:U7ppm 
l.lln..t!V-100PI""' 
l.140$1V. PEl.-TWA: l"t>1 -.:1. 
11$0SXAP1!1..-$ll:\.: !>01'1"1\ IO ....... peak.....,.,- &tau shdt 
l.UOSHAP8..~20ppm. 
:S.I7EP.IoAEQ.:Nmlslllld 

4. FIRE HJlZ.AROS 

4.1 F!a,.,.Poirlt: F.........,oo.,_ 
4.2 Fb~ Ltmits in Air. 4 3'!1,--lS% 
4.3 Flr• &ti~shinQ "'"-'b: Sl<>i> 0.... af -

7. SHIPPING INFORMATION 

T.l Cr..doroo!Purity: ~:!ec;tneal 
7.2 Sl"""oaT....,~h"'""'"""'~ 
7.3 lr>«tAtmos~oo: ~ ll':llW>:~.-
1.~ v...,litt;: Saie!'f reief 

4.4 Fino Exbng<li,.:,in'l) ~ ,..,11<> Be 
U$otd: N!:>t pe<tu"te<"l 

7.5 llofO Pollullon C:1b:rgory: C....enll)r no! .,.,;lot>< 
7.1 Strip Typo: C...re..O, ""' '''""'~ 4.5 Sj>.e~tHau...Ss..tc~,. 

Pr0<1U<:I5< T<n!C l)a:leS a., ge<er:o~ in .., 
i.& &o~>.ov>or in Fino.: V~ ~ """"'"'' lliorl 

a•-""l'~'""....,.ratll!:~ 
lo3S<><.«ecj9mion-!lashl:loiQ.. 

-+..7 Auto'CI"iti""T...,_c~ 
4..11 Elro<=lrica!Hcauntt:: ~~ ~ 
U Buming l'b"": 2.3 ....,......,_ C~l 
4.10Mia~Fb,....7..._..,tu-.~nt:!y 

OOO:a-t3111itlle 

4.11 Stoi<:~..,... to F""' R.oti"' 7.1 
jc;~le..) 

4.1~F-T~W"":C...~<IIl1 
3~~ 

4.13 c ..... bu$ri.., ....,.., R.ollo{l!.~="' to 
!'~:2-il(Calc.l 

~.t4Minim ...... o.:_C.._Dnf .... 
Coml>ustioon (UOCCJ; No "-' 7 .!>'!!,; 
co.-~~. 11~% 

S, CHEMICAL REACTMrY 

S.l ~wittoW.-,I'>I)..,Od:i)l"l 
$.2R-ilywil!>c-t~~a-ls:~ 

1.7 ~-Typoo:Clm!...,rot.av~ 

8. ~ ClASSJRCATIONS 

U QCFRO.U:Z.l 
&.l _., CFII: Pacllag. G<toup! -.,, pe<!ino.-_ 
a,4 Mwtn. Poil"'-t; ~ 
a..s MFPA; Hnud Cbuillcati .... , 

!di<OQort Clusi~cn 
-~~~~~...Sifllu.ol~- J 
~b!li!J'CR.<:il-- t 
~I>Oiityfl'•~~--

a.s E.P.~o R.pon;otmo Ouanttty. tOO POli<>:IG 
11.1 EPA!'oiM!onC..t.~B 
4.1 RCR.AWutaN-:l113$ 
11.' EJ>A;FWf'CA.Uoot:YH 

9. PHYSICAL & CHEMICAL 
PROPERTIES 

!1.1 ~!bbo:oti5"C_I_:Cas ·-S.l s,.blllly~T..,nspo<1:;~ '" ~~olnl:nt--M.7"F~-&O.'"'C= 
U "'C!';:,.,~~:..":~al>d U Ftrooozlr\vPolnt:-11rF"-12.e"C,.I90.4"l<. up...,..........,_, __ ,.. !1.$ ~~---.,212.t'F .. 100.4"C'> 
~.6 IMil>it<l•..tP~:N::M-1---,.---::--------t'·' c~~' 1300111ia"&a.9-." 

li. WATERPOLLUTlON !1.7 SlleOIIeGraoRy.O.!n&ao-6Q'"Cliw<tj 
6.1 AQuolk Todelfy: 9.~ Liquid Sutbc. T..,si<oro !.,a.}»~ t.l&wmo4&10'"~ .omNirnat-61'C 
~.JO;'=;o::. u u::':.=:. lrQrfa• r..,....,, ~ 

UW=T~~""1 t.111Vali"'"!Gn:!Sp.ocjii<Gn.rity.l.2 
i.l &Oioticor!O.Y!I""O.......NI!SOD): '·11 ~ofS_lll<:_ofV~~~: 

c..n,,.ry<W>l~l:tt 

&.4 F-;:'....,O.~lnC-~P<>-1: Ul ~~~$"!~i,O'""!o.,.,2)4Bt\it:l2 
&.S Gt:S-I>tta .. '""Pn>lllo.: 9.tl --C~:...s5529tu't>•-~O Si<w-<"""'ut.tioon:O ~~-1$2.,l:ti)'JIIog 

o.,,....o-IA!ivioog.,..ouocn;3 9.14H.olot~N::M~ 
::::::~~'"":..~~" t.15-oiSolullcMt:~l~ RM-...,Df•-<JO! '-11 Ne:HcjP~tloft::-~ 

~.17 -ofFtiSion: 16.8~ 
9.U lW..llinQ V-: c..m:<Sif""' ;ov.;~r;o'*' 
!1. 19 blcl v~poo p..,...,.., c.....,..,. not -

'""'" 
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METHANE 

CAUTIONARY RESPONSE INFORMATION 

Cn.nrnon Synonyms 
Mars~ gas 

Coio:mess 

Naturnl gas 
UQLO<IIIoal$ a.-.:! oons an wa!et F!amnatl!e .,o;,bifl vaoor c!Ou:l '" 

·-~ 
~-"'"'';:<!'~'""''' 
A~Old """''lll""' 
St>-1 ell '9"'\0on "''""'"'~ r.N.l co.ll ~-"f :ter~,.~ 
S•a.y 4"Wld ar>:i "-'"' vr,otf!• ~ll<.<;;y to ··;.,.,:.r:~<lown" ~a:»• 
E~=tl! "'"a"'""'*~ of \;.rge :loS\W.,,..~~ 
A.om:l .... .,,,t•c! ,.,;!.', ;~ ..nc ·•a~X>• 
!'llo.1hl:i bC<IlhM;~h :;,...::! P<'o..._,tD~ ~"'"'"~ :>gl'l'lc;i~ 

FLAMMABLE Fire 
FlesllbiJC~ along vaJ)Orll'llil II"OIY occur 
May eotpbde if igrjle<:l on an em:iOsao:l a~a 
Step discharge if PO$S•bif! 
Cool e"'))se<l eoflla..,e.,; arc~ ;><ol~cl m~~n elle<:M(I snoAol! Wl\h ""'ler 
Let fire tJUm 

Exposure CALL FOR. MEDICAl. AID 

'"""' Nol imla~"9 10 eyes, nose<>< IM>at 
11 int'lale<l. """ o;ause dla:one.n. Clilf<cUil llraalhlng. and 
los! al C<>nSCIOU!II>MS 

Move 1<1 fresh ai< 
11 b<ealnlng haS SIOPilecl. 9"'" atliliclal resporanon 
II bti'Jaming is <:li!licull, grve oqgen 

LIQUID 
Wltl ea""e lrosll;llle 
FluSh alhte!.ed area.. Wilt! piAnty al waw 
DO NOT RUS AFFECTED AAEAS 

Water Noll'larrrlultoa"-'3ll<:lile 

Pollution 

1. CORREcriVE RESPONSE ACTIONS 
SIO!> <ltSer.arge 
Chemeal atld P~al Tmalmonl: Burn 

2. CHEMICAL DESIGNATIONS 
2.1 CG Compallbl!lty Group: 31: Paraffin 
2.2 Formula: CH. 
2.3 INOIUN Oeslgn"don: 2.011971 
2.• DOT 10 No.: 1971 
2.5 CAS Regis1ry No.: 74-82-8 
2.6 NI\ERG Guide No.: 1 1S 
2.7 Slan'!a•<llndu~tnal Tra<le Clusmc:allon: 

51114 

3. HEALTH HAZARDS 

3.1 P...-sonal Pr-u..-. E~lpmenl: Selkonlaine<:l bma!l'ong ~atus IO<mg. C<lnce!"ltrabO,..;: 
pmte<:nve elolt'ong " e•pose<llo llQuld 

3.2 Symptoms F<>tlcwlng E•p0$ur" i'igh tOCC.ffol1"2110n$ may ca<Ae ;!l;phylloatto<> No sy•teme ""e<:ts, 
-nat S% C<lncenttallon ;n .;ur. 

3.3 TreaUno.nl of bposure: Remove 1<> lmsl! M Supporl ••spo•ation. 
3 .• TLV•TWA:No!Wed 
3.5 Tl.V-$TE'-' Nol isteo:l 
3.& Tl.V.Cei!lng: Not hle<l 
3.7 7oxlelty by Ingestion: Net p&rtJnent 
3.8 To..:iclly by lnhillallon: Cum!n!ly not aYaHa!lle 
l.9 Chronic T Olllelly: Nc>ne 
3.10 V;apor (Gas) lttltllnt Ch;w..,tetl$lle$: Vapors ate nonom1al"'9!0 ll'le eyes andlhmal 
3.11 Liquid or Solkl Charac:ter!stk:s: No ~Ciatlle l'!a2ard. Prac;:I!Ca!ly ~ss 10 ll'le sl<Jn. bec:ause rl 

evaporales ~- bU: ""'Y caUSI! '""'""' ln»>bile 
3.12 Oo:lof Tlmlsl>old: 200 ppm 
3.1liOI,.HV-:Nolisle<l 
3.1-' OSHA PEL·TWA: No1 i$1.0 
3.150SHA PEL·STEL: No! hteo. 
3.16 OSHA PEI..C..illng: No! isle<l 
3.17 EPA AEGL: NciOstea 

4. FIRE HAZARDS 

4.1 Fiasll Point: 
Ftarrm3b'e gas 

4."2 Flammable Limits In Air: 5.0%-15 0% 
4.3 Fl"' E>llngu>sl!lng Ag!!nts: Stop !>ow ol 

'" 4.4 Fir<! E:dtngu!slllng Agents I'Oo! to 8ft 
u,.,d:Water 

4.5 Spec:!al Hnards of Combu$Uon 
P•oducts: Nc>ne 

4.6 8ellaYiof in Fl•e: No! perhrte..t 
4.7 Auto Ignition Temperawrn: 1004'!' 
4.8 E!eetrlcal Hat..,.<l$! Class!, Group 0 
4.9 8umlng Rate: 12.5 """'''min 
4.1\l Adiabatic: Flam~ Temperature: 2339 

(Est) 

7. SHIPPING INFORMATION 

7.1 Grade$ ol PU!ity: Rese...-~11 graoe. P<l'l! grao:le 

7.2 St<>fage Temperatur<!: -260"F 

7.3 !nen Almosph..,.e: No lllq\lltl'lmenl 

7.4 Venting: Safely reief 

7.5 IMO POII"tion Caleg<>ry. Current\v noi!W.,Iab!e 

7.6 Ship Typ.e: 2 

8. HAZARD CLASSIFICATIONS 

&.1 49 CFR Categ<»y: l'la~T<n;~ble gas 
8.2 49 CF.R Class: 2.1 

&.3 49 CFR Pac:ka9" Gf<)t.op; Not ~rtinent 
6.4 Marine Pollutant: No 

4.11 Sto!CIIometlie Air to Fuel Rallo: 9.5 B.S W:PA Haun:l Clnslftc:.atlon: 

(c31c l Cai"9Cif'J' C!asslfteatlon 
4.12 Flame Temper3Wrw: C""""""Y nol He Bill! H3;lard t81uw) .... ~.... 1 

4.13 ::::::ion Nolat Rauo (Rea<::t»nt to Ftammablnty \~d) ... ~ .. - ... 
Pl"<lduc:t): 3.0 {~ic.) Instability {YBik>w) .. -·~-----

4.14 Mln>mum Ox-,.gen Concentration tO< &.S EPA Reportabl<! 0\l;mllty: Not isle<! 

;~:~~~n~:.,o.;c~~~~: 12.0- 8.7 EPA Pollution CatW90ry. Not ijste<l. 
'---------------18.8 RCAA w.-te Nwnbor: Not isle<! 
f" 6,9 EPA FWPCA Ust: Nol bled 

5. CHEMICAl.. REACTIV!TY 

5.1 RuctMty will! wale<: No <eaei!On 
5.2 ReaetiY!ty wllh Common Mal<!ria\s: No ... ...,u,.. 
5.l S!abillty O..nng Tn<>sport: Sli!llk! 
S.4 Heulrall~tng Agents for Acids and 

ca .. slleS' Not pe<l>nent 
5.5 Potymenutton: Not pemnen~ 

5.6 Inhibitor of Pol~lon: Not pertinent 

9. PHYSICAL & CHEMICAl. 
PROPERTIES 

9.1 Phystcat Stat.atts• c-t atm: Gas 

9.l 8<>111119 P<>tnt lit 1 atm: -2511.7"1' = -181,S"C 
~ 111.7"!< 

9.4 F...,~lng Polnl: -296.5"1' "-1&2-S"C"' 

l------:---,-,,-----1 90.7"!< 
6. WATER POLLUTION 9.5 Cnllcat T""'perature: -t 16.5"1' "-8"2.S"C = 

6.1 Aqualtc To:odo:ity: 
~~ 

6.3 B;otogi~ 0~-,.gen 0em&n1l (900): None 
S.4 fo<><l Cl!101n Con.,.,ntrat!""' Potential· 

~~ 

6.5 GESANP Haurd Ptofile: Not Osle<l 

1!l0.7"K 

9.6 Critical "'""""'": 658 ps;a " 45 .44 aim "' 
4.60 MNim' 

9.7 Sp•u:;ftc Gra¥iry: 0.422 ~~ -t60"C (I'Qw<l) 

9.8 Uquld Surfaeot Tension: 14 dynes/em"-
0.014 Nlrnat -t61"C 

9.9 Uquld Waltr1n-lal Tension: (est.) so 
~ern"- 0.050Nimllt-161"C 

9.10 VaportGas)SpooclflcGravlty:O_SS 1.0 

9.11 Ratio of Specific lieab ofVa!i<>r tGu)~ 

' "" 9.1Z Latent Ileal of V•poriutlon' 219_4 Bt..tt>" 
121.9 ca~g" 5.100 X. Ill' Jll<g 

9.1l Hut of Combu.lltlon: -21.517 Bluilb" 
-l1,95ot cailg = -500.2 X 1o' Ji1<g 

9.14 t-t.at of Oeeomposltton: No1 pertJnent 
9.U Ileal of SotuUon: No! penonent 

9.16 Heal of Po!yn>oortutlon< Not per1>nenl 

9.17 H.,.! of Fusion: 1J_!Mj Cai/g 

9.1& Umlll~~g Value: Ct.m>nuy 1!01 a~ailallle 

9.19 Re!-<1\i'ap<H"Pili•SUre:Veryhigl! 

NOTES 
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9.20 
SATURATED UOUID DENSITY 

•mperatu•• Pound:r. per cubic iO<>t 
degrees F) 

-290 27.990 
-288 27,900 
-286 27.800 _,,. 27.71)0 
·2B2 27.610 _,., 27.510 
-218 27.410 
-276 :l7.311l 
-274 27.220 
·272 27.120 
-271) 27.020 _, .. 26.930 
-266 26.830 _, .. 26.730 
·262 26.630 
-260 25..540 

9.24 
SO!,.USILITY IN WATER 

T....,p.,..rure 
(llegr.,uF) 

Pounll5 11'1' 100 po;,nds 
ofw•l<lf 

' N 

' 0 

' u 

' ' ' 

METHANE 

g.21 
LIOUlO HEAT CAPII.CITY 

Temperature Bn!ish l!>ennai unit per 
(d"1!reu f) paund-F 

-290 G.B02 
·285 0.80! 
·280 0.815 
-275 0.821 
•<!70 0.827 
·265 0.833 _,., 

0.839 

9.25 
SATURATED VAPOR PRESSURE 

hmpetat..,.e 
(degrees F) 

-290 
-2U 
·286 
-284 
·262 
·280 
·2711 
·215 
-274 
·272 
-270 
·268 
·25C. . ,. 
-262 
·250 
-258 _,. _,,. 
-252 _,., 
-248 
·246 
-244 
·242 
·240 

Pounds per square inch 

2.649 
l.OM 
3.412 
3.861 
4.355 
4.898 
5.4a. 
6.146 
6.658 
7.633 
8_474 
9.387 

10.370 
11.~11 
12.590 
13.820 
15.150 
16.570 
18.1011 
19.7211 
21.~ 
23.310 
25.2711 
27.360 
29.5811 
31.920 

9.22 
LIQUID H<ERMA!. CONDUCTIVITY 

Tempetatur~ British thermal unit inch 
(degreu F) j>et hout-square fooi-F 

N 
0 

' 
' ' ' ' ' " ' N 

' 

9.26 
SA lURA TEO VAPOR DENSITY 

Temperature 
(tlegtMS F) 

.zgo 
-288 
-286 
-284 
·282 
-2110 
-218 
·276 
·274 
-272 
-270 
·268 
_,~ ., .. 
-262 
-260 
·258 
-256 _,,. _, 
-250 
-248 
-245 
_,~ 

-242 
·240 

Pounds per cubic foot 

0.02325 
0.112617 
0.02935 
0.032&4 
0.03-663 
0.04074 
0.04519 
0.05000 
0.05519 
0.06071 
0.0&676 
0.01318 
O.OIWO<Ii 
0.01136 
0.09516 
0.10350 
0.11230 
0.121611 
0.131511 
0.14190 
0.15290 
0.16450 
0.11&70 
0.18960 
0.203011 
11.21710 

9.23 
UOUIO VISCOSITY 

Temperalun! Centipoise 
{degtM$ F) 

_,., 
0.290 

·285 0.254 
-no 0.225 
·275 . 0.200 
-no 0.179 
-255 0.161 _,., 

0.146 

9.27 
!OE.Al GAS 1-fUT CAPACITY 

• 
" "' " •oo 

"' '"' "' ,00 

'" "' "' >OO 

'" "' "' •oo 

"' ... 
"' "' "' '" "' 000 

Bri6sh lhermal unit ptlr 
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HEALTH AND SAFETY PLAN ACKNOWLEDGEMENT 
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Health and Safety Plan Acknowledgement 

I have reviewed the Health and Safety Plan (HASP) for the Investigation Plan project in 
Hartford Illinois. I agree to abide by the safety requirements described in the HASP. 

printed name 

printed name 

printed name 

printed name 

printed name 

printed name 

printed name 

printed name 

printed name 

printed name 

printed name 

printed name 

HASP I lnvestigntioo Plan 
The Hartford Working Group I Hartford.l1linois 
\5..()3095 _11 ha004/l/2012004/ KDC/BRS 

signature date 

signature date 

signature date 

signature date 

signature date 

signature date 

signature date 

signature date 

signature date 

signature date 

signature date 

signature date 



ATTACHMENT C 

ACCIDENT/INJURY REPORT FORM 

HASP /Investigation Plan 
The Hartford Working Group I Hartford, Illinois 
!5-03095_llha004/l/2012004/ KDC/BRS 



IINJURIED: 

CLAYTON GROUP SERVICES 
ACCIDENT /INJURY REPORT 

2. SSN: 

3. DOB: 

4. SEX: 5. DATE of ACCIDENT: 

OM OF 

f SUPERVISOR: 7. JOB TITLE: 8. DUTIES AT TIME OF ACCIDENT: 

10. LENGTH of EMPLOYMENT: 11. EXPERIENCE W/ DUTIES: 

0 <1mo 0 6 mos. to 5 yrs 0 <1mo. 0 6 mos. to 5 yrs. 

0 1·5mos. 0 >Syrs. 0 1 -Smos. 0 >Syrs. 

RE of INJURY: 

of BODY INJURIED: 14. NAMES I AFFILLATIONS of OTHERS INJURIED: 

o and ADDRESS of PHYSICIAN: 16. TIME of INJURY: 17. SEVERITY of INJURY: 

0 Fatality 

DAM OPM 0 Lost Workdays • days away from work 

0 Lost Workdays· days of restricted duty 

E and ADDRESS of HOSPITAL 0 Medical Treatment 

0 Ftrst Aid 

0 Other. specify 

CIFIC LOCATION of ACCIDENT: 20. PHASE of WORKDAY at TIME of INJURY: 

0 During rest period 0 Anivinglleavil'lg Work 

0 During meal period 0 Performmg Job Dulles 

0 Worktng overtime 0 Other 

iCRIBE HOW the ACCIDENT OCCURRED: 

CIOENT SEQUENCE: Describe m reverse order of occurrence of events preceding the •njury o; acctdenl. Staning With the InJUry and moving backward in lime. reconstruct 

the sequence of events that led to the tnJury. 

y Event: 

ident Event: 

ceding above event: 

~ceding above event 

' 

I 

1/14/97 
\CCidt.Frm Page 1 Accident_ Injury_ Report_ Form. xis 
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DIRECTIONS/MAP- ROUTE TO HOSPITAL 

HASP /Investigation Plan 
The Hurtford Working Group/ Hartford, !Hinois 
15-03095 _11 ha004/ 112012004/ KDC/BRS 



~01 E Hawthorne St, Hartford, IL 62048 to 1 Memorial Dr, Alton, IL 62002 
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.1 

v1 

0.0 mi 

0.4 mi 

[1j Depart 201 E Hawthorne St, Hartford, IL 62048 on (E) Hawthorne St (West) for 0.4 mi 
Bear RIGHT (North-West) onto Local road(s) for 76 yds 

v1 0.4 mi 

.1 2.2 mi 

.1 2.4 mi 

.1 6.3 mi 

111 6.6 mi 

111 6.8 mi 

111 7.3 mi 

\11 7.7 mi 

\11 7.9mi 

ourney cost 
J distance 
Jration 
J time 

Bear RIGHT (North) onto SR-3 for 1.8 mi 

Bear LEFT (West) onto Local road(s) for 0.2 mi 

Bear LEFT (West) onto SR-143 [Berm Hwy] for 4.0 mi 

Turn RIGHT (East) onto Broadway Con for 0.2 mi 

Turn RIGHT (East) onto E Broadway St for 0.2 mi 
Turn LEFT (North) onto Pearl St for 0.5 mi 

Turn RIGHT (North-East) onto Brown St for 0.5 mi 
Turn LEFT (North) onto Rock Springs Dr for 0.2 mi 

I Arrive 1 Memorial Dr, Alton, IL 62002 

Route Summary 
$0.50 

; fliqht distance between all stops 

7.9 miles 
15 minutes 
15 minutes 
6.0 miles 

Route Segment Details 
To Method 

Hawthorne St,... 1 Memorial Dr, Alton, ... Quickest 
Distance 
7.9 miles 

Province 
Distance by State/Province 

Distance 
7.9 miles 

Driving Time 
15 minutes 

Driving Time 
15 minutes 
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